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Abstract
The Cairns region of North Queensland is subject to tropical cyclones and the
associated torrential rains which may accompany such events.  The result of this
torrential rain is that the transport links into and out of Cairns are frequently closed
preventing the movement of freight along normal routes.
This report has been undertaken with two main focuses: Firstly this report has
reviewed rainfall data to determine what, if any, impact the greenhouse effect will
have, and secondly this report has identified and reviewed freight management plans
for both emergency and general freight.
The results of the investigation into the greenhouse effect have determined that there
is expected to be an increase in extreme precipitation and flooding if steps are not
taken to address the greenhouse effect.  For the study area of Cairns, it is estimated
that this increase in rainfall will equate to approximately 4mm/day in 2026
The results of the investigation into the current planning has determined that while
there is adequate high level planning, particularly for counter disaster situations (i.e
cyclones), there is a no planning at the low level developed by freight operators who
have the responsibility to manage their own freight. As such this report has developed
a list of objectives and recommendations to assist with the development of freight
plans.
In addition to these objectives and recommendations, this report has presented a
wealth of information on transport links within the Cairns area covering the threats
imposed by extreme rainfall events. It should be noted that the key to the successful
development of any freight plans, is the consultation process which requires advice
from many different professionals.
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1.0 Introduction
1.1 Background
1.1.1 General
Since the 2001 September 11 plane crashes into the World Trade Centre, New York, there has
been a considerable shift around the world towards the identification and analysis of vulnerable
transport links as a result of the increased terrorist threat against transport networks (Abkowitz
2002, Srinivason, Taylor 2003).
While this shift in focus has been as a direct result of the terrorist threats aimed predominantly
at non-muslim targets, there is in fact a much worse threat that does not acknowledge cultures,
international borders or individual beliefs.  The greenhouse effect is changing the weather and
weather patterns of the world.  The IPCC1 has agreed that the world’s climate is heating up
(Science Actualities 2004) with records indicating that the average temperature has increased
by 0.6° in the last 10 years.
A significant result of this changing weather is best summarised as follows:
 ‘Temperature increases threaten to disrupt the climatic balance of our planet. According to the
Intergovernmental Panel on Climate Change (IPCC),(GIEC),extreme precipitation and floods are
likely to become more frequent in the years to come , « especially in medium latitudes».’
(Science Actualities 2004)
Details of this changing environment will be discussed in the literature review, however, the
impact of this change is expected to be significant for low lying coastal towns as a result of the
potential sea level rises and the increased precipitation.  It is anticipated that transport links will
become more frequently affected by altered weather patterns and the movement of freight
delayed for increasing periods of time.
This dissertation will investigate the current counter disaster planning and assess the planning’s
effectiveness against the expected changes in extreme weather events (i.e. a tropical cyclone
and the associated flooding) as a result of the greenhouse effect. The study will concentrate on
the city of Cairns (Refer Figure 1.1) and the area serviced by the city.
Figure 1.1 – Locality Plan
1 IPCC= An organisation that represents over 4,000 researcher world wide
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1.1.2 City of Cairns
Before evaluating the counter disaster plans for Cairns, it is important to understand the general
history of the area and the likely population that may be affected by the changing environment
so that the assessment is undertaken taking these issues into consideration.
Since the proclamation of the City of Cairns in 1876 (Cairns City Council 2005a), the
population has increased steadily.  The 2001 census (Australian Bureau of Statistic 2002)
reported that the city had a population of 126,000 in the year 2001 and was experiencing
population growth of 2.5% per annum.   Based on current growth projections, the city of Cairns
is expected to maintain growth of around 2.5% per year and it is estimated that the population
will be in excess of 200,000 by the year 2020 (Cairns City Council 2005b).
The economy of Cairns is heavily dependent on tourism, both domestic and international, and
in the year ending June 2005 there were over two million visitors to Cairns (Cairns Chamber of
Commerce 2006).  While the influx of domestic tourists is constant throughout the year, there
influx of international tourist varies annually with the average length of stay, for all tourists,
being 3 – 4 nights. Based on these figures, it is estimated that there are approximately 16,500
visitors at any one time.
The assessment of the counter disaster plans must account for both the permanent and non-
permanent residents of Cairns.  In particular permanent resident are expected to require
tarpaulins and generators at their homes while non-permanent residents are expected to require
food , torches and possibly clothing as they are unlikely to be prepared for the impact of an
extreme weather event such as a cyclone.
1.1.3 Weather
As mentioned in Section 1.1.1, the weather of the world is changing and the future weather
patterns are not accurately known at this time.  In order to make a prediction about future
weather events, it is first necessary to understand the current weather pattern so that some form
of extrapolation may then be applied.
The city of Cairns is located at latitude 17° S and is subject to a tropical environment.  The city
receives an average rainfall of 1992mm per year and is located close to a monsoon trough for
the months of December through to March (Australian Bureau of Meteorology 2006a).
One of the significant results of this monsoon trough is the creation of tropical cyclones. A
paper presented by Callaghan (2003) reported that since 1900, the area around Cairns has been
subject to over twenty five (25) major2 cyclones, three (3) moderate3 cyclones, thirteen (13)
minor4 cyclones and over 21 flooding events5.
2 A cyclone that causes widespread structural damage, generally a category 3 or greater
3 A cyclone that causes wind damage typical of a category 2 cyclone
4 A cyclone that causes only minor structural damage or damage to moored sea craft
5 Flooding in Cairns as a result of a cyclone outside of the Cairns Area
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In March 2006 tropical cyclone Larry struck the coastal community of Innisfail which is
located approximately 90km south of Cairns.  Cyclone Larry was an example of an extreme
weather event and was officially classified by the bureau of meteorology as a category “5”. The
result of cyclone Larry was widespread destruction of building, vegetation, crops, power,
communication, flooding and inundation of roads.
Immediately following the impact of cyclone Larry was cyclone Monica, which brought
consistent rain to the Cairns area and further north into Cape York.  This persistent rain added
to the already swollen and flooded rivers around the Cairns area and resulted in delays for
freight operators in the region. A noticeable affect of this was that that a number of the smaller
shops in Cairns that lacked sizeable storage area were left with empty shelves as stock sold out.
1.1.4 Freight
In addition to the freight demands of the residents of Cairns, the city serves as a “hub” for the
movement of freight to and from the surrounding areas of the Northern Tropical Tablelands,
the Torres Strait and Cape York Peninsula.
A summary of the forms of freight movement used in the Cairns area is presented in Table 1.1
below and a plan showing the location of the associated infrastructure is presented in Sketch
3.2, Appendix B.
Table 1.1 – Summary of Freight
Form of Transport Associated Transport Infrastructure
Air Cairns International Airport
Water Cairns Port / Harbour
Road Bruce Highway, Captain Cook Highway,Kennedy Highway and Gillies Highway
Rail Queensland Rail Network
In May 2000, the Peninsula District Freight Study by Sinclair Knight Mertz (2000) identified
that cumulative freight movements in the Peninsula region6 in 1999 was 14.3 M tonnes and this
is expected to increase to 18.2 M by 2008 and to 29.6 M by 2016. It is noted that the figures
quoted in this report, did not take into account the additional freight for goods such as
tarpaulins, generators and food that is bought in following the impact of a tropical cyclone.
1.1.5 Public expectation
The increasing demand being placed on governments and regulatory agencies to be
accountable for the spending of public money requires that the plans developed by the various
agencies be done so efficiently and effectively (Hayllar 2000).
6 Peninsula Region – Refer to Sketch 3.4, Appendix B
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In addition to this, the general public are well educated and better informed about the impacts
of natural disaster events such as tropical cyclones.  The relative frequency7 of tropical
cyclones to the Cairns area has prompted counter disaster coordinators, such as the Cairns City
Council, to produce “Emergency Action Guides 8” to assist residents during an emergency
situation.
The result of these education and support programs is that the public now expect that the
counter disaster planners are prepared for anything that may affect the region.   In areas subject
to tropical cyclones, the public will not accept a poor or delayed response as is evident in New
Orleans where there are number of law suits pending against FEMA following Hurricane
Katrina (MSNNBC 2006).
This means that the planners are in fact a victim of their own success, having to be prepared
for all foreseeable events.  As global warming is now something that is acknowledged (but not
necessarily well understood by most people (Bord et al. 1998)) the counter disaster plans for
the Cairns area must be able to account for an increase in extreme rainfall events.
1.2 Objectives
Using the lessons learnt from previous extreme rainfall events this project will review and
evaluate existing counter-disaster strategies against the changing weather pattern as a result of
the greenhouse effect. Where no plans exist, a list of objectives will be identified to be used in
the development of future freight management plans.
Key objectives for this project include;
1. Identify the relevant counter disaster authorities that have a responsibility to maintain
and if necessary, reinstate freight movement after an extreme rainfall event or other
natural disaster.
2. Identify the counter-disaster planning prepared by the authorities identified in
objective 1.
3. Assess the effectiveness of the planning identified above against the expected
changing global weather patterns as a result of the greenhouse effect with emphasis on
the following:
· How long before the plans are implemented;
· How will the freight be moved;
· Where will the freight be stored;
· How will the freight be distributed; and
· How long will these plans be enacted (i.e. before freight is returned to
normal operation)
7 A major cyclone on average every 12.5 years (Callaghan 2003)
8 Refer Cairns City Council Website
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4. Use the lessons learnt from previous extreme rainfall events to develop a set of
objectives for the development of future freight plans.
5. Present the findings in a format that would allow counter disaster planners to use this
report to update the current and future counter disaster planning.
A detailed methodology is presented in Section 2.0 and the report will focus heavily on
assessing whether or not the lessons learnt from past experiences have been accounted for.
1.3 Authors Note
It should be noted that this report is not a “witch hunt” aimed at undermining the very
important work undertaken by counter-disaster planners, but is a tool that can be used for the
updating, and in certain cases, development of freight management plans.
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2.0 Methodology
2.1 Overview
The proposed general methodology to be adopted for this project is presented in Figure 2-1. It
should be noted, that while the process shown indicates a linear procedure, the actual project
work has been undertaken as an iterative process.
Stage 1 Collect data
Stage 2 Analyse Data
Stage 3a Determine Design Event(s)
IT
E
R
A
T
IV
E
 P
R
O
C
E
SS
Stage 3b Determine Study Area
Stage 4 Determine Vulnerable Links
Stage 5 Assess Vulnerable Links
Stage 6 Comment and report on planning
PR
EP
A
R
A
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O
N
 O
F 
FI
N
A
L 
D
IS
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R
TA
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O
N
Figure 2.1 – Proposed Methodology
During the undertaking of this project work, there results obtained were found to overlap
between the stages shown above. To reduce the amount of repeated information, the results
have been presented in four chapters resulting overlapping of the stages above.  Table 2.1
directs the reader to the appropriate chapter containing the results to the stages above.
Table 2.1 – Presentation of Findings
Stage (Refer Figure 2.1)Report
Chapter 1 2 3 4 5 6
3 ü ü ü ü
4 ü ü
5 ü ü
6 ü ü
The sections below detail the major components of the above stages.
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2.2 Stage 1 – Collect Data
The first stage involves the collection of data from a variety of sources including; research
papers, reports, local area studies, internet websites, journals, etc.
Table 2.2 presents some of the key areas of which data has been collected.
Table 2.2 – Data Collection – Key Areas
Issue Detail
Details of the
Cairns Region
· Transport Infrastructure
· Local Authorities, Jurisdiction and extent of  boundaries
Freight · Quantities / Future Projections of Freight movements
· Forms of freight transport and the associated infrastructure
· Future Developments of freight transport infrastructure
· Origins / Destinations
Weather · History of Cairns / North Queensland
· Current Weather and flood levels
· Prediction of changes to rainfall
Counter Disaster
Responsibilities
· Agencies involved and the interaction
· Legislation that governs actions
Current Counter-
disaster planning
· Authorities
· Individual Freight Companies / Shop Owners
Other Disasters · Cairns Area and within Northern Australia
· Internationally
This final list of data collected is much more quantitative than the list above – refer to Section
7.0 for final list of reference material.
2.3 Stage 2 – Analyse data
The data collected during stage 2 will be reviewed, critically analysed and then used in the
preparation of the final report.  This review will be presented in a section entitled Literature
Review and will consider information covering not only the north eastern region of Australia,
but cases from all over the world (Refer to Section 3.0).
This literature review focuses on the key areas of rainfall prediction, freight infrastructure in
the Cairns region and most critically previous events that have resulted in the same impacts
from extreme rainfall.
2.4 Stage 3
Stage 3 has been broken into two sections; Stage 3a and Stage 3b.  The reason for this being
that both of these activities will have a significant effect on each other such that it will be
necessary to carry them out at the same time.
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2.4.1 Stage 3a – Determine Design Event(s)
Critical to this report is the identification of a design event against which the counter disaster
planning will be assessed.  The design event will look at various scenarios and try to identify
the worst combinations of weather events that are likely to have an adverse impact on the
movement of freight.
In order to select a design event, it has been necessary to access drainage studies, rainfall
intensities and research papers predicting the changes as a result of the greenhouse effect.
2.4.2 Stage 3b – Determine Study Area
At the same time as the selection of a design event, a study area has been identified that
coincides with the transport links affected by the design event, and the location of alternative
routes.
The initial planning for this report identified Cairns as the study area, however, it was
considered that focusing on freight movement only in the area of Cairns would underestimate
the impact of freight being stalled (i.e. potential for no deliveries to Cape York or the Torres
Strait).
A good example of this was cyclone Larry which struck Innisfail in March 2006.  Innisfail is
located some 90km south of Cairns, and the result of the Highway being cut at Innisfail had a
significant impact on freight movement to, through and from the city of Cairns for many days.
Section 3.1 presents the study area selected for this project.
2.5 Stage 4 – Determine vulnerable links in the transport network
This stage will identify the links in the freight transport network that are vulnerable based on
the design event(s) identified in stage 3. The term “vulnerable” will be defined in the literature
review and will cover both temporary (i.e. a matter of hours / days) and long term (i.e. a bridge
is destroyed) interference with the freight transport links.
This report will focus on road transport as past experiences have shown that road transport is
significantly more affected by the heavy rainfall experienced in the Cairns region, than other
forms of freight transport. In addition to this, a paper prepared by Bunker & Ferreira (2002),
identified that road is the dominant form of transport as it is more flexible than other forms of
freight movement.
2.6 Stage 5 – Assess the vulnerable links
Using the lessons learnt from previous natural disasters, and the objectives listed in section 1.2,
an analysis will be undertaken of the current planning that impacts on (either directly or
indirectly controls) the movement of freight.
The method of this analysis has been developed in section 3.4.2.
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2.7 Stage 6 – Comment and report on planning
The final stage will be to present the information in a manner that can be easily interpreted by
both technical and non-technical persons.
This stage will address Objective No.0 of this project and the findings will be presented in a
manner that allows counter disaster planners to utilise the finding to help with the updating
and/or preparation of counter disaster planning should any problems1 be identified.
The justification for this easy to use information has been recommended in a number of
reports, and is best summarised in a report by Abkowitz (2002)
‘Information technology will play an important role in this regard, provided that
technology is utilized to develop practical, easy to use tools that enable transportation
risk managers to perform their duties with a high degree of confidence’.
1 Refer Section 1.3 for further comment
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3.0 Literature Review
3.1 Study Area
The study area used for this report is the Cairns Area located in Far North Queensland
Australia (Refer Figure 1.1).  The report will consider the movement of freight into and out of
the Cairns Area with screen lines located at the following locations:
· Southern Boundary is the Bruce Highway crossing of the Johnstone River (Innisfal);
· Western Boundary is
o the top of the Gordonvale-Atherton (Gillies) Highway;
o the top of the Kennedy Highway (Kuranda Range);
· Northern Boundary is the Captain Cook Highway just north of Palm Cove.
Refer to Sketch 3.1, Appendix B.
The external areas that rely on freight movement through Cairns and or the freight routes
located within the abovementioned area are as follows:
· Northern Tropical Tablelands (Mareeba, Dimbulah, Mount Garnet);
· Cape York Peninsula (Cooktown, Weipa, Bamaga, etc); and
· Torres Strait Islands (Thursday Island, Horn Island, etc).
3.2 Transport Network
3.2.1 Existing Forms
A review of the transport infrastructure within the Cairn region (Sinclair Knight Merz 2000,
Maunsell Australia 1997) identified the following forms of freight transport to, within and
from the Cairns region.
1. Road
2. Sea
3. Rail
4. Air
Refer to Sketch 3.2, Appendix B.
The Sinclair Knight Merz (2002) freight study reported that road transport is the dominant1
form of freight transport within the peninsula district area.  This is consistent with a paper
prepared by Bunker and Ferreira (2002) which noted that “road is the most dominant mode in
the southbound direction” and that northbound freight is well spread amongst the four forms of
freight transport.
1 8 Million tonnes associated with road freight out of a total of 14.3 Million Tonnes in 1999
Freight Transport Following an Extreme Rainfall Event
Final Dissertation Chapter 3.0 – Literature Review
Daniel Tierney, November 2006 Page 10
This report will focus on the movement of freight via road transport links, with the other forms
of freight movement considered as alternatives. The report will also consider the movement of
freight in emergency situations (i.e. food after a cyclone), and the analysis of freight plans will
be undertaken ensuring that alternative routes and the vehicles proposed are in accordance with
the restrictions placed on heavy vehicles by Queensland Transport.  (e.g. B-doubles2 will not
be permitted to use any routes other than the Bruce Highway.
3.2.2 Design Timeframe
Discussions with representatives of the Queensland Department of Main Roads identified that
road pavements and intersections layouts have a design life of 10 – 20 years depending on the
importance of the road.
The reason for this being that:
1. It is considered uneconomical to design a pavement for any longer than 20 years; and
2. The timing of development that requires the road infrastructure, is too unpredictable
to accurately gauge traffic loadings for a period any longer than 20 years.
For the purpose of this report, a design horizon of 2026 will be adopted as it is unrealistic to try
to assess planning against infrastructure that may or may not exist at such time.
3.2.3 Proposed Works on the Links
In order for this project to successfully deliver objective number 0, the potential upgrades to
the various transport links shall be identified and their likely impact commented on in the final
report.
In deciding what potential upgrades will have an effect on the movement of freight, discussions
were undertaken with representatives from the Queensland Department of Main Roads
(QDMR) to determine what works are currently planned for construction before the year 2026.
The QDMR provided the following list of consultants, whom have undertaken relevant
planning studies, and these consultants were contacted regarding this matter.
· Maunsell Australia Pty Ltd;
· Environment North;
· Flanagan Consulting Group;
· Connell Wagner Pty Ltd;
· Sinclair Knight Merz;
· GHD;
· Arup; and
· McPherson MacLean Wargon Chapman
2 A B-double is a multi-combination truck that does not exceed 25m in length, and restricted to
travelling on certain roads within the study area.
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In deciding what works would provide improvements to the movement of freight, the
following criteria was used:
· Are the works planned for construction and opening before the year 2026;
· Will the works provide an alternative transport link with an immunity level equal to or
greater that the current freight links;
· Will the new link allow freight vehicles to originate and end at the same point;
· Will the works improve the immunity or reduce the susceptibility of the current link to
the threats associated with an extreme rainfall event.
Table 3.1 – Potential Future Link Upgrades presents a summary of these investigations.
Table 3.1 – Potential Future Link Upgrades
Transport Link Aim Location
Bruce Highway
Flood Proof the Bruce
Highway, Cairns to
Townsville
o Mulgrave River
Bridge, Gordonvale
Gordonvale-Atherton
(Gillies) Highway No Planning Identified
3
Kennedy Highway
(Kuranda Range)
Upgrade to route to increase
capacity and create an
additional  B-Double route
o Smithfield to Kuranda
(4 Lanes)
Captain Cook Highway No Planning Identified
CBD Area Q100 Immunity toproperties
o South Cairns CBD
Area
3.3 Weather
3.3.1 Definition of Extreme Rainfall event
The World Meteorological Organisation defines “Extreme Events” as follows:
‘Extreme events are infrequent meteorological phenomena that surpass a defined
threshold.  The perceived severity depends on the vulnerability of the natural environment
and human society to that event.’ (Das et al. 2003)
The threshold for storm events that affect freight transport links are set by the planning
authorities which for the Cairns area is either the Queensland Department of Main Roads
(Peninsula District) or the Cairns City Council.  The particular planning authority is determined
by the type/class (i.e. state controlled, district distributor, etc) of road under consideration.
3 “No Planning Identified” indicates that no planning meets the criteria listed above. It does not
indicate that the current transport link is immune from closure following an extreme rainfall
event.
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The design criteria set out by the QDMR Road Drainage Design Manual states that all cross
drainage should have an immunity level of Q504 for all major roads and that the level of the
backwater in a Q100 flood should not inundate adjacent residential properties.
The guidelines followed by the Cairns City Council are those produced by FNQROC. This
guideline refers designers to the Queensland Urban Drainage Design Manual5 which adopts the
same criteria as the QDMR RDDM. i.e. fifty (50) years cross drainage on major roads.
Based on these guidelines the threshold for transport links in the Cairns region is a storm event
that is expected to be equalled or exceeded, on average, every fifty (50) years.
3.3.2 General Cairns Details
The city of Cairns is subject to a very pronounced wet season as shown in Figure 3.1. Rainfall
average for Cairns is 1990mm per year and Cairns is frequently impacted by tropical cyclones
between the months of December and April (Australian Bureau of Meteorology 2006a).
Figure 3.1 – Monthly Rainfall data for Cairns
Along the western boundary of the study area is the Atherton Tableland Range which directs
stormwater runoff towards the Coral Sea.  The layout of Cairns as a linear city means that this
runoff must first traverse the freight transport network before it reaches its final destination.
It was reported by Callaghan (2003) that Cairns is subject to a major cyclone on average, every
12.5 years.  Details of the number of cyclones to affect Cairns and the surrounding areas were
presented in Section 1.1.3.
4 Q50 – Is a storm having an ARI of fifty (50) years.  ARI = The average or expected value of
the period between exceedances of a given rainfall intensity or discharge (Queensland
Department of Main Roads (2002)
5 Department of Natural Resources – Queensland Urban Drainage Manual (1994)
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3.3.3 Current Patterns and Short Term Forecasts
This report seeks not to understand why the world weather is changing, but to identify what
these changes might be and to apply these changes to the current weather patterns to assist in
the development of a design event. A review of rainfall within Australia and overseas, revealed
that there has been general increase in rainfall since 1900 (Australian Bureau of Meteorology
2006b).
Figure 3.26 – Precipitation Anomalies (Global and Southern Hemisphere)
Australia Northern Australia
Figure 3.3 – Rainfall Trends within Australia and Northern Australia since 1900
The trend lines shown on each of the above four graphs is a “Moving Average” type that does
not allow for extrapolation of the figures.   Processing the data using a number of different
trend types resulted in the following estimated future rainfall averages for the year 2026 within
Australia.
6 Anomalies denote the departure of an element from its long-period average value.
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Table 3.2 – Projected Average Annual Rainfall in Australia
Trend Line Type Avg. rainfall inyear 2026 (mm)
Increase Since
1990 (%)
Linear 513.2 +5.69
Logarithmic 351.1 +0.89
2nd Order Polynomial 537.1 +10.81
3rd Order Polynomial 641.9 +15.08
4th Order Polynomial 409.7 -28.82
5th Order Polynomial 4,273.7 +182.10
Power 473.2 +1.52
Exponential 497.5 +5.40
Excluding the highest and lowest values, this extrapolation indicates that the total average
annual rainfall for Australia will increase by approximately 6.5% per year which, based on the
rainfall received in 2005 (405mm), will result in an estimated increase of 25mm per year.
The Australian Bureau of Meteorology (2006d) reports that Cairns receives approximately 153
rain days per year, which equates to an increase in rainfall of approximately 0.2mm/day in
2005, or approximately 4mm/day in 2026.  For the purpose of this project, adjusting the current
rainfall intensities would provide no little benefit to this report as this is a high level report
looing at links across a wide study area.
It should be noted that while the above graphs and extrapolated data, generally indicate an
increase in the amount of rainfall, there is no evidence to suggest that extreme rainfall events
are increasing.
A statement by the World Meteorological Organisation, quoted in Science Actualities (2006)
did however predict that extreme events would increase:
‘In a dramatic release published in summer 2003, the World Meteorological
Organisation (WMO) expressed the view that warming is likely to result in greatly
increased numbers of extreme meteorological phenomena: heat waves, storms, floods,
etc’ (quoted in Science Actualities 2006)
In addition to this, there have been numerous other papers that consider the increase in rainfall
across the globe and all conclude that rainfall intensity is increasing:
‘Australia has generally become wetter with more heavy rainfall and fewer dry days’
(Suppiah, R & Hennessy, K 1998)
‘‘Trend analyses reveal that major flood disasters and the losses generated by them have
increased drastically in recent years’ (Berz 2000).
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‘Higher Australian rainfall since 1910 is linked to increases in both heavy rainfall events
and the number of rain days, with some regional exceptions’ (Hennessy et al. 1999,
Haylock & Nicholls 2000; both quoted in Hughes, L (2003)).
A final and much more assertive statement that the world’s weather is likely to experience
more extreme rainfall events, was that given by Rosenzweig et al. in a report on the
implications for food production, plant diseases and pests:
‘Human activities are causing the augmentation of the natural atmospheric greenhouse
effect. Future climate models (which should not be accepted uncritically) predict that
anthropogenic forcing will bring about changes in the magnitude and frequency of all key
components and natural cycles of the climate system. Climate change will gradually (and,
at some point, maybe even abruptly) affect regional and global food production. Warming
temperatures and a greater incidence and intensity of extreme weather events may lead to
significant reductions in crop yield’ (Rosenzweig et al. 2001).
3.3.4 Long Term Prediction
Research into the prediction of long term7 trends did not identify a reliable method of
accurately predicting the long term weather with any certainty. A key statement supporting this
finding was delivered by the WMO:
‘Global trends indicate a 30 year trend toward more intense hurricanes in the North
Pacific, Indian, South West Pacific and North Atlantic Oceans, However the attribution of
long term trends in frequency and/or intensity to global warming requires longer global
data’ (World Meteorological Organisation 2005).
The prediction of weather patterns beyond the year 2026 will not form part of this report.
3.3.5 Design Event
Based on these findings presented in sections 3.3.1 and 3.3.3, the following design events have
been adopted for this project;
1. A storm with an ARI50 delivers rain to all the catchments of the rivers crossing the
road being reviewed;
2. A cyclone with accompanying rains of ARI50 passes north of the city creating the
maximum tidal surge, timed to coincide with Highest Astronomical Tide (HAT)
3. A cyclone with accompanying rains of ARI50 passes south of the city creating zero
tidal surge, timed to coincide with HAT
It is noted, that each of these three events will result in all of the road corridors highlighted on
Sketch 3.3 being affected and freight being delayed.
7 Long term trends assumed to be 30 years or more
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3.4 Identification of Vulnerable Transport Links
3.4.1 Definition of Vulnerable Link
Before developing a method to identify vulnerable links, it is first necessary to define the term
“vulnerable link” with respect to freight transportation.  A paper presented at the 26 th
Australasian Research Forum, New Zealand (Taylor 2003) noted:
‘there is still no internationally accepted definition of ‘vulnerability’ or theoretical basis
on which to build’ (Taylor 2003).
A review of a number of other papers dealing with transport network vulnerability (refer
Section 7.2) offered no suitable definition of vulnerable link that was appropriate to this
project.  The closest match was that proposed by Taylor (2003), however, this definition was
developed to be used with numerical methods of analysis.
‘a network node is vulnerable if loss (or substantial degradation) of a small number of
links significantly diminishes the accessibility of the node, as measured by a standard
index of accessibility’ (Taylor 2003).
In light of the unavailability of an appropriate definition, and building on the definition
proposed by Taylor, the following definition is proposed for this project:
a network link is deemed to be vulnerable if an event (natural or man made) impacts on
the link such that the there is a loss, delay or substantial degradation in the performance
of the link in serving its current design expectation.
3.4.2 Process
The definition of vulnerability for this project calls for the link to be able to perform to its
current design expectation. For this project, a storm event of Q50 will be used to measure
performance against current design expectations.
The method that will be adopted for this project will be based on a method presented in a paper
by D’Este (2001). This method is summarised in Table 3.3 below.
Table 3.3 – Identification of Vulnerable Links
Objective / Description Outcome
1. Define the Risk Situation
a. What Types of Transport Infrastructure?
b. Which Aspects May Be Affected?
c. What Climatic Factors Cause the Events
Road
Movement of Freight
Extreme Rainfall
2. Estimate the Risk Potential
a. Quantify the risk potential in terms of the
scale and likelihood of climate change
3. Assess the Risk Severity
Using the design event in Section
3.3.5 and the flood data provided, the
results of these two stages have been
presented in Section 4.1.
4. Devise Response Strategy Refer to Section 5.2.1
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3.4.3 Known Threats to transport links
As a result of the establishment of the International Decade for Natural Disaster Reduction
(IDNDR) Cairns has been subject to considerable research into its exposure to natural hazards
(Granger 2003a).
The following sections discuss the threat to the Cairns area that are likely to impact on freight
transport as a result of extreme rainfall event;
1. Tropical Cyclone
2. Flooding
3. Storm Tide and Sea Level Rise
4. Landslides
Tropical Cyclone Risk
A paper presented by Nicholls et al. (1998) reported that there was a decrease in the number of
minor tropical cyclones and a slight increase in major tropical cyclones between 1969 and
1994.
This statement is supported by information posted on the Australia Bureau of Meteorology
Website. Refer Figure 3.4.
Figure 3.4 – Tropical Cyclone Activity in Australia. 8
A paper by Callaghan (2003) identified that Cairns would be susceptible to future severe
cyclones but did not attempt to quantify the frequency of this impact. This assumption was
delivered at approximately the same time as the IPCC acknowledgement that the worlds
weather patterns are changing and extreme rainfall events are to become more common
(Science Actualities 2006).
8 Website Image < http://www.bom.gov.au/lam/climate/levelthree/climch/imagesc/fig6.gif>
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More recently, in 2005, the WMO released a statement confirming that cyclone activity has
increased since 1975 (Refer section 3.3.4.).
It is interesting to note that while reading an earlier paper by Henderson-Sellars (1998), it was
reported that the IPCC originally stated that ‘there is no discernible global trends in tropical
cyclone number, intensity or location from historical data analyses’.  This was further
developed by Henderson-Sellars as ‘there is no evidence to suggest any major changes in the
area or global location of tropical cyclone genesis in greenhouse conditions’.
Flooding
A report by Callaghan (2003) concluded that ‘…flooding is a high risk hazard in the Cairns
district, as it is in other areas of the tropical north coast of Queensland’. A review of Chapter
3 from the Cairns Plan (2005) supports this statement showing the entire Central Business
District inundated with storm water in a Q100 flood.
Figure 3.5 – Wharf Street (Cairns CBD) inundated 9
A review of the major rivers within and around the Cairns region (Connell Wagner (2006),
Maunsell Australia (2005) and Maunsell Australia (2006)) identified a number of locations that
are vulnerable to the design event adopted in Section 3.3.5 and more detailed findings are
presented in Section 4.1.
It is noted that the CBD and immediate surrounding areas are critical to the movement of
freight because the terminals for the various forms of freight are located within the CBD area
(Refer Sketch 3.2) and the final delivery of freight goods is likely to be via road.
9 Website Image <http://www.disaster.qld.gov.au/photogallery/images/photo11.jpg>
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Storm Tide and Sea Level rise
A storm surge is a rise in the normal or natural sea level as a result of strong onshore winds and
/ or reduced air pressure (Australia Bureau of Meteorology 2006d).
Figure 3.6 – Example of a Storm Surge 10
A paper prepared by McInnes et al. (2003) developed a statistical technique to evaluate the
storm tide risk to the community of Cairns.  The result of this investigation was reported in
quantitative terms, but cannot be relied upon as entirely accurate.
‘…the conclusions of this study are affected by a number of sources of uncertainty that
are independent of the quality of the models used here’. (Mcinnes et al. 2003)
A summary of the findings of this paper are presented in Table 3.4.
Table 3.4 – Summary of Sea Level Rise Modelling 11
Return
Period
Control
Climate
Enhanced greenhouse
climate
(cyclone intensity but no
sea level rise)
Enhanced greenhouse
climate
 (cyclone intensity and sea
level rise)
1000 3.4 ± 0.2 3.9 ± 0.3 4.1 (+0.5 / -0.4)
500 3.0 ± 0.2 3.5 ± 0.2 3.7 (+0.4 / -0.3)
200 2.6 ± 0.2 3.0 ± 0.2 3.2 (+0.4 / -0.3)
100 2.3 ± 0.1 2.6 ± 0.1 2.8 (+0.3 / -0.2)
50 2.0 ± 0.1 2.2 ± 0.1 2.4 (+0.3 / -0.2)
10 Website Image <http://www.bom.gov.au/weather/wa/sevwx/perth/storms_cool.shtml>
11 Copied from Table III, McInnes et al. 2003
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It is incorrect to interpret this data as: the height of a storm surge, following a cyclone
accompanied by a rainfall event with an ARI 50, will be 0.2m higher in the future than a storm
surge today (neglecting sea level rise).
The correct statement is that a storm surge may be 0.2m higher, in the future under the above
conditions, but only if the cyclone passes directly over or within 100km north of Cairns. The
reason for this being that the movement of a cyclone (clockwise) determines the storm surge
generated from a cyclone.  See comment by McInnes et al. below
‘Location of coastal crossings strongly influences the peak storm surge at the point of
interest. For example, simulations presented in Section 3, indicate that cyclones crossing
the coast at or up to about 100km north are likely to produce a storm surges effect in
Cairns. Cyclones crossing to the south of this area region produce offshore winds and
hence negative sea surface elevation in Cairns’ (McInnes et al. 2003).
This was evident by the crossing of cyclone Larry which reordered the following storm surge
heights (Refer Table 3.5 at various storm surge recording stations:
Table 3.5 – Storm Tide Levels following cyclone Larry (20 March 2006) 12
Location Dist FromInnisfail (km) Surge (m)
Townsville 270 South 0.77
Lucinda 130 South 0.86
Cardwell 110 South 1.76
Clump Point 45 South 2.30
Mourilyan 8 South 1.34
Refer to section 4.1 for site specific details of the flooding risk.
Landslide Risk
Guzzetti (1998) reported that ’landslides are triggered by many different causes including
intense or prolonged rainfall’. Michael-Leiba et al. (2003) shared this theory and in a report
into the landslide risk to the Cairns community concluded that ‘In Cairns, landslide has been,
and remains, a significant risk’ and also commented that ‘Blockages of roads and railways
providing access to Cairns can cause isolation of the community’.
This significant risk was supported by closure details provided by the Department of Main
Roads (private communication) which reported that there were over 40 occasions between
February 2003 and May 2005 when the Kuranda Range was affected13 by a landslide.
12 Environmental Protection Agency - FACT SHEET Tropical cyclone Larry
13 Road closed for 2 hours or more
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The closure of a road due to the impact of a landslide is influenced by the location of the slip
plane (Refer Figure 3.7).
Slip plane above the roadway14 Slip plane through the roadway15
Figure 3.7 – Types of Landslides
A slip plane that occurs above a road is likely to result in the road being closed for a relatively
short period of time, with the reconstruction a straight forward process. A slip plane that occurs
through or immediately below a road is likely to result in the road being unpassable and the
reconstruction effort much greater.
Refer to Section 4.1 for site specific details of the landslide risk.
Other Natural Disaster
While events such as sea level rise and tsunamis have also been identified as a significant
threat to coastal cities such as Cairns, they are not a result of, or associated with extreme
rainfall events, and as such, not considered further in this report.
3.5 Previous Disasters / Lessons Learnt
3.5.1 Hurricane Katrina (29th August 2005) and Hurricane Rita (24th September
2005)
A review of the events following the impact of Hurricanes Katrina and Rita identified two very
significant flaws in the respective counter disaster plans:
‘Katrina’s evacuation plan functioned relatively well for motorists but failed to serve
people who depend on public transport. Rita’s evacuation plan failed because of
excessive reliance on automobiles, resulting in traffic congestions and fuel shortages’.
(Litman 2006)
14 Website Image <http://www.kurandarangeupgrade.com>
15 Website Image <http://www.forestlearn.org/watershed/landslide/landslide.htm>
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No Bus Drivers for Hurricane Katrina16 Evacuation Problems for Hurricane Rita17
Figure 3.8 – Contrasting situation for Hurricanes Katrina and Rita
The freight transport routes into and out of Cairns (refer screen lines, Sketch 3.1, Appendix B)
are Two-Lane Two-Way roads. The capacity of these roads is 2,800 passenger cars per hour
total in both directions under ideal18 conditions (NAASRA 1988). The events following the
impact of an extreme rainfall event, such as a cyclone, are generally less than ideal with
additional heavy vehicles bringing in supplies to residents and tourist and the high probability
that roads have been damaged thereby reducing their functionality.
The counter disaster plans need to consider what to do with loaded freight vehicles should the
routes into and out of Cairns be damaged or obstructed.  In addition to this, the plans need to
consider not only who will drive the vehicles but who will be responsible for loading and
unloading the freight and finally, where the freight will be stored or distributed.
For the purpose of this report, both emergency freight (generators, tarpaulins, etc) and normal
freight (sugar cane, raw material, etc) will be considered.
Lesson Learnt (Hurricane Katrina)
Planners need to consider who will undertake the work following the extreme rainfall event
and what is the availability of those people who are trained to implement the plan?
Lesson Learnt (Hurricane Rita)
Planners need to consider alternative routes and to prepare for one or more of the main road
routes to be closed.  This lesson also extends to town planners who should identify
alternative road corridors and not focus development in one corridor.
16 Website Image <http://www.giac2002.org/capt.flpc21109012015.hurricane_katrina_flpc211.jpg>
17 Website Image <http://www.terradaily.com/news/hurricane-05zzzq.html>
18 Level terrain,50/50 split of traffic, no restrictions due to traffic control, passenger cars only
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3.5.2 Cyclone Tracy (24th December 1974)
A review of the response to the impact of cyclone Tracy19 identified that the method used by
the planning authorities was sea transport as ‘relief by road was impractical’ (Scanlon 1996).
Two naval ships were dispatched following the impact of cyclone Tracy, one from Brisbane
and one from Melbourne, with crews on board to assist with the clean up effort and also
emergency goods on board to deliver to residents.
At the same time as naval ships were travelling to Darwin, in excess of 30,000 residents of
Darwin were evacuated to Adelaide using air transport (Wikipedia 2006).
Extensive Damage in Darwin Residents being evacuated
Figure 3.9 – Darwin after Cyclone Tracy 20
Like Darwin, the city of Cairns is equipped with port facilities that are capable of handling the
job of loading and unloading freight.  Cairns is also home to a bulk sugar terminal which
would play a significant role in getting the sugar industry going after an extreme rainfall event
(SKM 2000).
Both the Cairns Plan (2005) and a report prepared by Granger (2003b) identified that the port
facilities and bulk sugar terminal would be inundated in a Q100 storm.  An investigation of the
design event identified in section 3.3.5 found that the port facilities would be operational after
these events, however, the roads leading into and out of the port would be unpassable as they
would be inundated with flood waters. The period of inundation was not reported in these
documents.
The Airport access roads, the Airport apron and the taxiway at the Cairns International Airport
all have an immunity level of Q50 (Connell Wagner 2004) , however, works are planned for
early 2007 to upgrade the apron and taxiway to Q100. There are, however, no current plans to
improve the immunity of the access roads.
19 Officially the wost natural disaster to have an impact on an Australian city (McKay 2004)
with 70% of the city damaged (National Archives of Australia 2000)
20 Website Images <http://www.ntlib.nt.gov.au/tracy/advanced/Tracy.html>
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Lesson Learnt (Cyclone Tracy)
Planners need to consider alternative forms of movement as the preferred / most widely
used, may not always be available.
3.5.3 Cyclone Monica (19th April 2006)
A further indication of the effectiveness of using sea as an alternative transport method, was
evident through the recovery efforts following cyclone Monica crossing Cape York Peninsula
in April 2006.
The roads between Cairns and the northern communities of Cape York, were severely damaged
by the extreme rainfall (refer Figure 3.10). Damage to the roads in the Cape was extensive, and
repair works to allow normal access to the northern tip of Cape York (i.e. Bamaga) was not
completed until August 2006.  This was significantly longer than the original estimated date of
May as reported by Kittel (2006).
Road washed away from a culvert Causeway with considerable damage
Figure 3.10 – Damage to roads following cyclone Monica 21
Shipping was the primary method for getting freight to residents on the coast of Cape York and
in the Torres Straits, however, the unpassable roads meant that helicopters had to be used to
deliver food into the isolated communities and stations (i.e. cattle stations) located across Cape
York.
Lesson Learnt (Cyclone Monica)
Planners need to consider infrastructure at the start and end locations/depots when
developing plans freight transport plans.
21 Photos supplied by Mr. W. Tierney, private communication
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3.5.4 Bangladesh Cyclone (29th April 1991)
The cyclone that struck Bangladesh in 1991 resulted in 138,000 people drowning in the six (6)
metre storm surge that accompanied the event (Molnar 2005).
Coastline Inundated with Flood Water22 Typical Purpose Built Flood Shelter23
Figure 3.11 – Bangladesh
A report prepared following the event identified that the reason for many of the victims
drowning was not because there was no shelter or high ground, but because many of the
residents did not know where to go to access the purpose built shelters.   In addition , many of
the residents simply refused to leave their homes because they did not believe the impact
would be as bad as reported (Wikipedia 2006a).
Lesson Learnt (Bangladesh 1991)
Planners need to educate the people who rely on the plans and who will make use of the
plans in the field.  Planners also need to make more of an effort to accurately educate the
general public about the risk of such events.
3.5.5 Cyclone Larry (20th March 2006)
The flooding caused as cyclone Larry tracked inland after crossing the coast, resulted in no
vehicles being able to travel along the Bruce Highway at certain locations.  Through private
conversations with a manager from Coles – Port Douglas, it was discovered the refrigerated
freight was unable to get through for approximately 2 -3 days as a result of the flooding.
The movement of freight was further complicated as a result of the track taken by cyclone
Larry as it moved inland.  The inland route (Kennedy Highway) that was to be the alternative
22 Website Image <http://www.uwec.edu/jolhm/EH2/Molnar/mitigation.htm?>
23 Website Image <http://www.uwec.edu/jolhm/EH2/Molnar/mitigation.htm?>
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route for freight movement was also closed due to debris across the road meaning that road
transport was stopped until the flooding subsided or the debris cleared.
In addition to the closure of the Bruce Highway, discussions with local transport operators
revealed concerns over the instructions by disaster coordinators to load vehicles with different
emergency goods (i.e. tarpaulins and generators on different vehicles), resulting in half empty
trucks delivering goods to the same destination within the affected areas.
Discussion with representatives from Queensland Department of Main Roads, noted that the
reason for the half loaded vehicles was to limit the amount of damage to the heavily saturated
road pavement by enforcing strict load limits.
One other failure of the response authorities during cyclone Larry, was the lack of training
provided to people within the damaged area.  At a luncheon where General Peter Cosgrove
spoke about the relief efforts, the point was made that the Innisfail School was a dedicated safe
place for residents, however, the problem was that the school principal, who assumed
authority, did not have adequate training to manage large groups of people under highly
stressed situations.
Lesson Learnt (Larry 2006)
Larry highlighted the need for alternative routes as well as the need to educate the people
who will make use of the plans following a natural disaster.
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3.5.6 Response by Authorities
A comparison of the response by the various planning authorities is presented below in Table
3.6 for two category 5 cyclones that have struck the Australian coast.
Table 3.6 – Comparison of response to a category 5 cyclone
Issue Cyclone Tracy Cyclone Larry
Warning time
for residents
Radio broadcast 3 days before
landfall, actually told people not to
worry about the cyclone as it posed
no immediate threat (NaoA24 2000)
Cyclone named 4th March 2006 and
warnings to residents started 16
March 2006 (ABOM 2006c).
Estimated
Population at
Landfall
48,000 (NaoA 2000) Innisfail – 8,500 (EnvironmentNews Science 2006)
Estimated
Damage
70% of houses in Darwin (Northern
Territory Library 1980)
50% of houses in Innisfail destroyed
(ABOM 2006c)
Relief by
defence Force
Within one week of Landfall
(Scanlon 1996). External police
officers arrived 2 days after landfall
(Northern Territory Library 1980)
Defence force arrives 5.30 next
morning25
Relief Package
announced
Reconstruction announced the same
day, however Reconstruction
Commission not established until 28
February 1975. (NaoA 2000)
Prime Minister and State Premier
announces the relief package 3 days
after landfall (Villearis 2006)
It is incorrect to state that the response is clearly better today than 1974 because the two cities
are significantly different in their locations relative to the source of relief agencies.  A more
accurate description would be that advances in technology now allow meteorologist to better
identify and track the movements of cyclones which in turn gives disaster coordinators more
warning time to prepare for an event.
3.6 Responsibilities
3.6.1 Cairns Area
Figure 3.12  (State Disaster Management Group 2004) presents the various parties involved in
the counter disaster management process.  The size and magnitude of the disaster will
determine how far down the pyramid support (physical, informational and monetary financial)
is sought.
This was evident following the aftermath of cyclone Larry where Commonwealth support was
provided to the residents of Innisfail, including grants to selected individuals and companies,
whereas for the residents of Cairns, the assistance was managed by the Cairns City Council and
consisted primarily of vegetation collection from residents’ footpaths.
24 National Archive of Australia
25 Website < http://www.thepremier.qld.gov.au/news/initiatives/cyclonelarry/latest.shtm?
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Figure 3.12 – Roles and Responsibilities
In larger cities such as Cairns, functional sub-committees have been established that are
responsible for concentrating on specific resources in times following a natural disaster (State
Emergency Services 2005).
The resource and associated agency that have had their plans reviewed for this project are
presented in Table 3.7 below.
Table 3.7 – Functional Sub-Committees
Resource Responsible Agency Level as shown inFigure 3.12
Transport Queensland Department of Main Roadswith assistance from Queensland Rail. Disaster District
Recovery Cairns City Council Local Government
3.6.2 Legislation
The legislation covering the response to a natural disaster is the Disaster Management Act
2003.  This act came into force on 31 March 2004 and under this act, the roles and
responsibilities of the parties listed in Figure 3.12  are clearly spelt out.
For the purpose of this project, the legislative changes have not significantly altered the
planning developed by the functional sub-committee.  While the changes have had a significant
impact on the administrative procedures of the various parties involved (i.e. requirements for
attendees to the regular meetings) the changes have not significantly altered the parties, or
responsibilities in regard to the movement of freight.
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3.7 Findings
The overall findings of the literature investigation identified the universal agreement that there
needs to be a more concentrated effort in identifying vulnerable links within transport networks
in order to protect the general public.  To date much of this research has concentrated on man
made threats as a direct result of the 2001 September 11 terrorist attacks.
At the same time, the science community has openly admitted that the greenhouse effect is
changing the global climate and the rainfall experienced across the world is becoming more
intense and more frequent. Attempts to quantify the potential changes to the weather are not
possible at this stage based on the relatively short period over which data has been collected.
The city of Cairns has been subject to numerous research projects since the International
Decade for Natural Disaster Reduction (IDNDR) and as a result of this the threats to the Cairns
community are well documented.  Threats that are associated with extreme rainfall events
include:
· Tropical cyclones
· Land Slide
· Storm Surge
· Flooding
Three (3) different design events (Refer Section 3.3.5) have been chosen to help in the
identification of vulnerable sections of the transport links into and out of the study area.  These
three events will affect each of the links differently so that it will be possible to identify the
location along each link that is susceptible to each of the four threats listed above.
Cairns is a major town that has functional sub-committees responsible for managing the
“recovery” and “transport” resources following a natural disaster.  The plans produced by these
committees along with the plans prepared by others (i.e. Coles supermarket) will be analysed
against the design event(s) developed in this report paying particular attention to the lessons
from previous extreme rainfall events.
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4.0 Results of Investigations
The following sections present the results of the investigation into the vulnerability of transport
links and a summary of the available planning that either directly or indirectly controls freight
transport following an extreme rainfall event.
4.1 Impact of Threats
The following sections present a summary of the findings for the risks associated with the
design events identified in Section 3.4.3.
It should be noted that this investigation has not considered every route within the study area
but has focused on National Highway’s and State Controlled Roads as these are the primary
routes used for freight transport. Lower class roads have been considered in the analysis of the
available plans.
4.1.1 Bruce Highway
Refer to Sketch 4.1, Appendix B, for a summary of the threats identified along the Bruce
Highway within the study area.
Flooding
Utilising flood data provided by the QDMR, Maintenance Crews and the Cairns City Council,
the sections of the Bruce Highway susceptible to inundation following a storm having an ARI
of 50 years, are presented in Table 4.1.
Table 4.1 – Flooding Risk along the Bruce Highway
Location GazettalChainage Bridge
Johnstone River 5.323 Yes
Fitzgerald Creek 7.535 Yes
Victory Creek Road 9.667 No
Russell River 19.236 Yes
Babinda Creek 26.520 Yes
Harvey Creek 38.808 Yes
Fishery Creek 48.416 Yes
Anderson Road 61.896 No
Mulgrave River Bridge 62.900 Yes
Castlereagh Street 66.837 No
Wrights Creek 71.110 Yes
Stoney Creek 72.794 Yes
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A review of the Bruce Highway south of the study area identified that there are major flooding
problems through the Murray Flats at Tully.  This low-lying section of the highway is the most
frequently affected section of the link in North Queensland (Auslink 2006) and takes longer to
subside then the vulnerable sections of the Bruce Highway within the study area (i.e. north of
Innisfail)..
Storm surge
Based on a review of the storm surge data provided by the Cairns City Council and the
Department of Natural Resource and Mines, the sections of the Bruce Highway susceptible to
storm surge, are presented in Table 4.5.
Table 4.2 – Storm Surge Risk along the Bruce Highway
Location Distance Upstreamfrom Creek Mouth
Johnstone River 16 km
Fitzgerald Creek 14 km
Russell River 32 km
Babinda Creek 23 km
Harvey Creek 8 km
Fisher Creek 12 km
Mulgrave River 35 km
Wrights Creek 75 km
Stoney Creek 57 km
Landslides
The threat of landslides along the Bruce Highway has been identified at the following locations
as presented in Table 4.3.
Table 4.3 – Landslide Risk along the Bruce Highway
Location Description AlternativeCarriageway
Eubenangee Swamp 2 Lane, 2 Way Road No
Woopen Creek 2 Lane, 2 Way Road No
Moller Road 2 Lane, 2 Way Road No
Red Hill 6 lanes, median divided Yes
The QDMR advised that they have programmed maintenance towards the end of 2006 which
will address the batter stability problems at the Eubenangee Swamp site.
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Other Comments
Alternative B-Double Routes
It should be noted, that between Innisfail and Cairns, the only B-Double routes are the Bruce
Highway and the Palmerston Range.
4.1.2 Ray Jones Drive
Refer to Sketch 4.2, Appendix B, for a summary of the threats identified along Ray Jones
Drive.
Flooding
Utilising flood data provided by the QDMR and the Cairns City Council, the sections of Ray
Jones Drive susceptible to inundation following a storm having an ARI of 50 years, are
presented in Table 4.4.
Table 4.4 – Flooding Risk along Ray Jones Drive
Location GazettalChainage Bridge
Kate Street 82.356 Yes
Chinaman Creek 82.792 Yes
Fernley Street 85.023 Yes
Storm surge
Based on a review of the storm surge data provided by the Cairns City Council and the
Department of Natural Resource and Mines, the sections of Ray Jones Drive susceptible to
storm surge, are presented in Table 4.5.
Table 4.5 – Storm Surge Risk along Ray Jones Drive
Location Distance Upstreamfrom Creek Mouth
Chinaman Creek 34 km
Fernley Creek 17 km
Landslides
No risk of landslides have been identified for Ray Jones Drive.
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4.1.3 Gordonvale-Atherton (Gilles) Highway
Refer to Sketch 4.3, Appendix B, for a summary of the threats identified along the Gillies
Highway within the study area.
Flooding
Utilising flood data provided by the QDMR and the Cairns City Council, the sections of the
Gillies Highway susceptible to inundation following a storm having an ARI of 50 years, are
presented in Table 4.6.
Table 4.6 – Flooding Risk along the Gillies Highway
Location GazettalChainage Bridge
Goldsbourough Road 6.206 No
Rushworth Creek 8.010 Yes
Little Mulgrave Road 9.367 Yes
Storm Surge
No risk of storm surge has been identified for the Gillies Highway within the study area.
Landslides
The Gillies Highway is highly susceptible to the risk of landslides, particularly along the
section referred to as the Gillies Range which is 19km long.
The QDMR was unable to provide data on the number of landslides along the Gillies Range,
however, information obtained from the Australian Geoscience (2006) webpage reported four
(4) slides along the range since 1999.
Table 4.7 – Landslide Risk along the Gillies Highway
Location Description AlternativeCarriageway
Gilles Range (19km) 2 Lane, 2 Way Road No
Further advice received from the QDMR, was that there are currently no programmed projects
to address batter stability problems along the Gillies Range.
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4.1.4 Kennedy Highway (Kuranda Range)
Refer to Sketch 4.4, Appendix B, for a summary of the threats identified along the Kennedy
Highway within the study area.
Flooding
Utilising flood data provided by the QDMR and the Cairns City Council, it has been
determined that the Kuranda Range is not susceptible to flooding, even in an event having an
ARI of 100 years.
Refer to Appendix E for extracts from the Cairns Plan produce by the Cairns City Council.
Storm Surge
No risk of storm surge has been identified for the Kennedy Highway within the study area.
Landslides
The Kennedy Highway is highly susceptible to landslides, particularly along the section
refereed to as the Kuranda Range which is 13 km long.
The QDMR provided road closure data which has reported more than 40 closures of the range
since 1980.  This high number of closures was supported by the information provided by the
Australian Geoscience (2006) webpage which reported eleven (11) closures since 1997.
Table 4.8 – Landslide Risk along the Kennedy Highway
Location Description AlternativeCarriageway
Kuranda Range
(13km) 2 Lane, 2 Way Road No
Advice from QDMR was that there are plans currently being developed to upgrade the road to
a dual carriageway, 4 lane road, however, there are no current plans to improve the batter
stability along this section of the highway.
4.1.5 Captain Cook Highway
Refer to Sketch 4.5, Appendix B, for a summary of the threats identified along the Captain
Cook Highway within the study area.
Flooding
Utilising flood data provided by the QDMR and the Cairns City Council, the sections of the
Captain Cook Highway susceptible to inundation following a storm having an ARI of 50 years,
are presented in Table 4.9.
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Table 4.9 – Flooding Risk along the Captain Cook Highway
Location GazettalChainage Bridge
Saltwater Creek 3.534 Yes
Barron River 6.815 Yes
Machans Beach Roundabout 7.641 No
Holloways Beach
Roundabout 8.440 No
Thomatis Creek 9.660 Yes
Avondale Creek 12.356 Yes
Storm Surge
Storm Surge is a major risk to the Captain Cook Highway
Based on a review of the storm surge data provided by the Cairns City Council and the
Department of Natural Resource and Mines, the sections of the Captain Cook Highway
susceptible to storm surge, are presented in Table 4.10.
Table 4.10 – Storm Surge Risk along the Captain Cook Highway
Location Distance Upstreamfrom Creek Mouth
Saltwater Creek 1 km
Barron River 3 km
Thomatis Creek 5 km
Landslides
The threat of landslides along the Captain Cook Highway has been identified at the following
locations as listed in Table 4.11.
Table 4.11 – Landslide Risk along the Captain Cook Highway
Location Description AlternativeCarriageway
Trinity Beach 4 lane, divided carriageway Yes
A review of QDMR records and the information provided by Geoscience Australia (2006)
identified that there is a very high landslide threat along the Captain Cook Highway north of
the study area, between Palm Cove and Mossman.
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4.1.6 Cairns Western Arterial Road (CWAR)
Refer to Sketch 4.6, Appendix B, for a summary of the threats identified along the Cairns
Western Arterial Road within the study area.
Flooding
The upgrade to the Cairns Western Arterial Road was completed in 1998,  This new sections of
this road (Barron River to Mulgrave Road) was constructed to an immunity level of Q50, and
as such is not susceptible to flooding based on the design events presented in Section 3.3.5.
The remaining sections of CWAR (i.e. Barron River to Captain Cook Highway), was
constructed back in the 1980’s and as such does not provide the same level of immunity (i.e.
Q50 immunity).  Flood data provided by the QDMR and the CCC identified a number
locations along this sections of the road that are frequently inundated by even moderate
rainfall.
Refer to sketch 4.6, Appendix B for more details.
Storm Surge
The crossing of the Barron River is 12km from the mouth of the river, and a report prepared for
the Cairns City Council in May 2006 (Connell Wagner) noted that the impact of the storm
surge at this distance from the coast is expected to be in excess of 0.5m
This level of surge will not inundate CWAR when coinciding with an ARI50 storm.
Landslides
The threat of landslides along the Cairns Western Arterial Road has been identified at the
following locations as listed in Table 4.12.
Table 4.12 – Landslide Risk along the Cairns Western Arterial Road
Location Description AlternativeCarriageway
McManus Street
Overpass
4 Lane, divided
carriageway Yes
Ramsey Drive to
Loridan Drive
4 Lane, divided
carriageway Yes
Harley Street
Intersection 2 Lane, 2 Way Road No
The QDMR advised that maintenance work was undertaken to rectify a slip at the Ramsey
Drive Intersection, however, there are currently no plans to undertaken any additional batter
stability works as the risk of landslide is considered to be very low.
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4.1.7 All Road Bridges
A significant affect of regular flooding is the build up debris against the supporting structure of
bridges which results in increased loading during times of flooding
Build up of Flood Debris Bridge Destroyed by Flooding / Flood  Debris
Figure 4.1 – Flood Debris Risk
While the Australian Bridge Design Code states that designers must account for flood debris
build up against the supporting structure and deck, there is still the risk that a bridge will fail,
particularly in cases such as the Mulgrave River bridge which is inundated by flood waters, on
average, twice a year.
The impact to the movement of freight when a bridge is destroyed is certainly far more
disruptive than the closure of a road due to inundation. The closure because of a destroyed
bridge may be as much as two or three months, whereas the closure because of flooding
seldom exceeds 36 hours.
The possibility of a bridge being destroyed during a flood has been considered in the analysis
of the current planning. Refer to Section 5.0 for details.
4.2 Current Planning
4.2.1 Functional Sub-Committee
Recovery
The identification of a single plan to cover the management of emergency supplies following a
natural disaster was not possible because of the relationship between the size of an event and
the level of response.
For the purpose of this report, the analysis will be based on the supply of emergency goods
provided to Innisfail following tropical cyclone Larry.  Innisfail is subject to similar weather
conditions as Cairns, and also has a high proportion of transient people because of the fruit
industry.
Details of the emergency response have been obtained through the various reports that have
been prepared summarising the relief efforts after cyclone Larry and a selection of these reports
have been included in Appendix G.
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Transport
Discussions with representatives from the functional sub-committee responsible for transport
following an event (QDMR), identified the following plans as relevant to the management of
freight;
· Emergency Callout and Local Disaster – Contacts and Procedures Manual 2006,
produced by RoadTek; and the
· Transport and Transport Engineering Functional COUNTER DISASTER PLAN,
Cairns Disaster District, prepared by Queensland Department of Main Roads with
assistance from Queensland Rail.
These plans indirectly control the movement of freight following an extreme rainfall event as
they have been developed to manage the road, hence they manage all vehicles wishing to use
the road network.
It should be noted that these plans are very well documented, are managed using controlled
copies and are subject to regular updates as the transport infrastructure is altered within the
Cairns area.
In addition to this, these plans have been provided to the author under the proviso they be
treated “commercial in confidence” because the plans contain extensive contact details (i.e
home address and phone numbers) for various parties whose assistance is utilised during the
implementation of a plan.
4.2.2 General Freight Operators
The following sections present the results of discussions with various freight operators within
the study area.  Refer to Appendix H for copy of the minutes of these meetings.
Tuxworth & Woods Carriers (Tuxworths)
Advice from the owners and managing director of this company concluded that there are
currently no documented plans covering the movement of freight following an extreme rainfall
event.
Advice from the owner was that the “standard practice” for the reinstatement of road freight
following an extreme rainfall event is as follows:
1. The trucking company is contacted by a member of the functional sub-committee who
requests a delivery of goods to a specific location;
2. The trucking company is responsible for the development of the plan to gain access to
this place and is provided no help from external parties; and
3. The trucking company is responsible for providing a program to the committee for the
delivery of the goods as well as for organising the resources necessary to carryout the
delivery.
A notable comment from the owner was that he has been doing this sort of work for over
twenty five (25) years and over this time he has collected a wealth of knowledge.  He noted
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that many of the plans that they used are “in his head” and while this process currently works
adequately following an extreme rainfall event, he would like to receive more help from other
parties such as the functional sub-committee.
Coral Coast Transport
Discussions with the owner and manger from Coral Coat Transport confirmed the advice
provided by Tuxworths regarding the process for reinstating freight movement following an
extreme rainfall event.
4.2.3 Food Outlets
The following sections present the results of discussions with various food outlets within the
study area.  Refer to Appendix H for a copy of the minutes from these meetings.
Coles Port Douglas & Coles Earlville
Discussions with managers from the “Deli” section of Coles Port Douglas and the “Fruit &
Vegetable” section of Coles Earlville, identified that there are no documented plans that are
currently held at either store.
Verbal advice from these two managers was that the normal process was to order goods in
advance when a cyclone warning is issued and to place an order as soon as such an event
occurs.  Both managers advised that this pre-ordering only occurs when a cyclone is forecast
and is not the standard procedure for predicted heavy rain.
Both managers verbally commented that sea was a likely alternative delivery method, however,
neither manager had used this option.
Southside IGA / Mt Sheridan IGA / Piccones Super IGA1
Discussions with the managers from these three stores identified that none of these stores have
a plan in place for the delivery of goods following an extreme rainfall event.
All managers reported a procedure similar to Coles whereby goods are ordered in advance
following a cyclone warning.
None of the managers contacted suggested the use of sea as an alternative delivery method.
White Rock General Store
Discussions with the manager of the general store located on Progress Road identified that this
store currently has no plan in place for the delivery of goods following an extreme rainfall
event.
1 IGA - Independent Grocers Alliance
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The manager did report that upon receiving the (public) warning of an approaching cyclone,
the store would purchase additional stock from the large supermarkets stores to help with the
increase in sales immediately before and after such an event.
A notable comment from the manager was that a store this size does not have the resources
(staff availability or finances) to develop a freight management plan.
4.2.4 Sugar Cane Industry
Discussions with representatives from the Mulgrave Cane Growers Association and the
Mulgrave Mill identified that there is no current panning for the movement of cane following
an extreme rainfall event.
Advice from these two organisations is that cane is transported to the Mill via rail from the
growers/farmers, and then in turn is transported to the sugar terminal, located at Portsmith, by
road transport.
Both parties commented that cane harvesting occurs following the completion of the wet
season (i.e. after March) hence they could see no reason for the development of any such
freight management plans because cane can not be harvested when the ground is wet.
Queries as to what they would do if a road bridge was destroyed at the end of the wet season
(i.e late March / early April) and required the road to be closed for a period of two to three
months while reconstruction was undertaken, resulted in the admission that neither party had
considered such an event but both parties considered this to be unrealistic.
4.3 Comments on Available Planning
The investigation into the current planning to manage freight following an extreme rainfall
event was very disappointing and surprising to the author.   The responsibility for the
development of freight plans currently rests with the individual freight operators and none of
the operators contacted were able to produce a plan.
It is notable that many of the operators were aware of the high vulnerability of the links into
and out of Cairns (refer Section 4.1) and were able to verbally explain how they might
approach a situation when a road is closed, but this appears to be an attempt by the operators to
not appear to be unprepared for such an event.
A notable quote by one of the freight operators, who asked that their identity remain
anonymous, was:
“If the roads are closed because of flooding it is bad luck for our client. We tell our client
that they will just have to wait for the flood waters to subside and accept the fact that
deliveries will be delayed.  Besides, what other choice do they have?”
This investigation has determined that the clients do have an alternative choice (refer sketches
5.1 – 5.6, Appendix B) and the limited available planning is discussed in the following section.
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5.0 Analysis and Discussion
The following sections review the available planning with respect to the key questions listed as
part of Objective No.3, as well as the lessons learnt from previous events.
It is noted that the undertaking of Objective 3, comparing the current planning against the
design events in Section 3.3.5, has not been possible because of the unavailability of any
appropriate plans. Notwithstanding this, the information presented in Section 4.1, will serve as
a useful tool for planners and contribute to this reports goal of providing planners with tools to
develop future freight plans.
5.1 Analysis – Functional Sub-Committee
The following sections present an analysis of the current recovery and transport plans based on
the criteria listed above. It should be noted that because the transport plans have been
developed with the primary goal of protecting the road asset, an analysis of this plan has not
been possible in all of the following sections because the plan does not address such issues.
5.1.1 Timing – How long before the plans are implemented?
In the event of a cyclone, the plans developed by the functional sub-committee are actually
enacted before the event occurs (i.e. landfall).  In the case of cyclone Larry, the organising of
human resources and emergency supplies of food and water for the relief effort, was
commenced the day preceding (Sunday 19/03/2006) landfall.
The undertaking of pre-emptive action is an effective method of ensuring that emergency
goods are delivered to those who are affected.  Such pre-emptive actions, however, are only
possible with cyclones and the accompanying storm surges, because of the ability of weather
forecasters to track and accurately predict the path of a cyclone.
Such accurate forecasting is not as readily available for the use of predicting localised flooding
and/or landslides.  This type of knowledge generally rests with those individuals who have
extensive local knowledge (i.e. a cane farmer beside a river) and is something that is not
normally documented or monitored with the same resources as a major event (i.e. a cyclone).
It is notable that the implementation of the transport plans in such a manner (i.e closing roads
or setting up detours) before the road becomes affected would be embraced by the maintenance
crews because it would reduce the damage to the roads, however, it would not be possible
because:
1. The signs themselves become a threat during events with strong winds;
2. What is unpassable for a car is not the same as for a truck (i.e. truck could still make it
through even though cars cannot) resulting in pressure from freight companies to
leave the road open;
3. The effectiveness of the signs would be reduced as people would see the roads clearly
open behind the signs resulting in drivers ignoring the signs and driving through: and
4. There are no alterative road routes that offer a greater level of immunity so Cairns
would in fact be inaccessible for a longer period of time than it absolutely has to be.
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Summary – Current timing of enacting plans is very good for predictable events such as
cyclones and storm surges, however, it is important for those enacting the plans to continue to
work closely with weather forecasters to continue developing methods to monitor localised
flooding and landslide events.
5.1.2 Mode of Transport – How will the freight be moved?
The recovery plans make provision to utilise whatever form of delivery method is available at
the time. In the case of cyclone Larry, the Bruce Highway was closed north and south of
Innisfail and in addition to this, the track of the cyclone inland resulted in the alternative road
access to Innisfail (Palmerston Range via the Kennedy Highway) also being closed.
The flooding south of Innisfail (Tully) is known to take longer than the flooding north of the
city to subside, hence the decision was made to deliver emergency goods by first flying them to
Cairns and then trucking the goods to Innisfail. As the flood waters subsided on the southern
side of Innisfail, the army was used to help bring in other goods such as large generators and
equipment to commence the clean up and subsequent rebuilding of Innisfail.
It was not clear from the reports on the relief efforts if either Sea or Rail was used, however,
this was extremely unlikely given the low immunity level of the access road to Mourilyan
Harbour, and the rail line adjacent to Innisfail having a similar immunity level to the Bruce
Highway.
The use of alternative modes is not addressed in the transport plans and this is a shortcoming of
the plans.  As identified in Section 4.1, there are numerous locations along the road links into
and out of Cairns that are susceptible to an extreme rainfall event. Of notable concern is that
there has been no provision for a “scenario” whereby more than one link is affected at the same
time.
For example, when the Mulgrave River is in flood, it has the potential to close the Gilles
Highway at the Little Mulgrave River Bridge, and the Bruce Highway at the Mulgrave River
Bridge.  In such a case, the plans divert B-Double traffic from Innisfail through the Palmerston
Range but the plans fail to mention that the goods will need to be moved to semi trailers at
Mareeba because B-doubles are not permitted on the Kuranda Range.
In addition to this, the transport plans make no provision for the closure of a road when a
bridge is destroyed by flood waters. The current transport plans specify the procedure to erect
“road closed” signs and to divert traffic to other routes, however, there is no mention in the
plans for the procedure(s) to be followed in regard to commencing the rebuilding process.
Discussion with senior personal from QDMR identified that the use of temporary bridge
structures such as those used by the Army are a possibility, however, again there are no
documented plans for such an event.
It was noted during these discussion that because the Bruce Highway is a National Highway,
funding and management of the rebuilding effort would most likely be managed by the federal
government, whereas in the case of the other three links (Gillies Highway, Kuranda Range and
the Captain Cook Highway) the reconstruction efforts would most likely be managed by the
state government.
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Summary – Alternative forms are considered in current planning and are used effectively for
emergency goods.  There is however a lack of planning as part of the transport planning in
regards to the capacity of alternative links and the situation for when a bridge is destroyed.
Further work is required on the transport plans.
5.1.3 Storage – Where will the freight be stored?
The storage of emergency supplies is a major consideration of the recovery plan and while the
plans have identified available storage areas in major centres such as Cairns and Innisfail, the
different conditions experienced after each event (i.e availability of access, type of event, etc)
requires the planners to develop a different strategy for each event.  This was especially
important for the relief efforts at Innisfail where there were no areas immediately available for
storage, and where electricity had been cut.
As such, the recovery plans were adjusted such that non perishable goods were delivered first
and then as adequate storage areas became available and the power was restored, the perishable
items were delivered.
The recovery plans also include the delivery of emergency equipment such as tarpaulins, ropes,
portable generators and blankets. The depot identified in the recovery plan was initially
unusable because of the debris left by the strong winds resulting in the planners having to
redirect machinery to clear the area. In addition to this unplanned clean-up the planners also
had to allocate additional resources to guard the goods because the fence to the depot had been
damaged during the cyclone.
While the storage of freight is not specifically addressed in the transport plans, the plans do
identify storage areas for the placement of key equipment to assist in the reopening of an
affected link.  Of particular importance is the identification of a storage area at the top and
bottom of the Kuranda Range where front-end loaders are placed when strong winds and/or
heavy rain is experienced for a number of days.
Summary – The storage of freight is considered in the plans and is considered to be that
important that the delivery of goods is actually tailored to suit not only the needs of those
waiting for the goods, but the available infrastructure at the end terminus.
5.1.4 Distribution – How will the freight be distributed?
The distribution of freight as part of the recovery plans is heavily influenced by the availability
of resources at the affected area.  For cyclone Larry, emergency supplies were distributed
through use of the SES volunteers, members of the local Council and civil organisations (i.e.
Red Cross).  The recovery plans identify what goods are required to be distributed as a priority,
and have developed various methods for distributing the goods.
In the case of Innisfail, small amounts of the goods were allocated to numerous small relief
effort groups, who moved around the community distributing goods to those who they deemed
to require assistance. Another commonly used method (but not in the case of Innisfail), is to
leave the goods on the delivery truck and have the people come to the truck to collect the
goods. This is the type of system is often shown on the news in in places where famine is a
major problem.
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This distribution system adopted for Innisfail (i.e. human resources) worked well for items
such as food, water, tarpaulins and ropes, however, there were some shortcoming with the
plans for Innisfail in regards to other aspects of the recovery effort.
The lack of authorised people to process claims, the absence of electricity and the limited
availability of safe places to establish an office, resulted in some of the residents becoming
frustrated and angry towards relief personal (ABC 2006). The recovery plans simply could not
handle the large numbers of people affected and in hindsight the plans should have been
prepared to move in temporary buildings with their own power supply at the commencement of
the recovery efforts.
It is noted that the last issue discussed above does not specifically relate to the distribution of
freight goods, however, this is an important lesson to come out of cyclone Larry and is used in
the development of Freight Plan Objectives in Section 5.2.1.
The distribution of freight is not addressed in the transport plans.
Summary – The current planning is adequate to handle the distribution of emergency supplies,
however, the plans require more work to address the processing of large numbers of people
while working under stressed and constrained situations.
5.1.5 Duration – How long will these plans be enacted?
The recovery plans include as part of their scope the rebuilding and re-establishment of
affected areas following a natural disaster.  After cyclone Larry, the State and Federal
Governments established the following assistance packages:
· Financial assistance for uninsured houses;
· Income support for farmers;
· Tax free grants for businesses;
· Fuel excise relief; and
· Free legal advice. (Queensland Government 2006)
Affected people had up to the 31st July 2006 (four months after landfall) to apply for these
grants and payments were made after this date.
In regard to the transport plans, the monitoring of affected road links is undertaken by
maintenance staff for as long as it is required to protect the road asset.   This means that the
maintenance crews monitor the condition of the road after it is reopened and if necessary
impose and enforce load restrictions.  These load restrictions will be enforced until such time
as the road pavement and subgrade return to their designed working conditions.
Summary – The current plans are enacted as long as they need to be to get the job done.  This
is not to say that the plans will be in place forever, but that the plans do not have a specified
period of time for enactment.
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5.1.6 Transient People - How do the plans account for tourists and visitors?
Warnings and recommendations to evacuate low lying areas (i.e. coastal caravan parks) were
used extensively before the landfall of cyclone Larry.  This process was undertaken using staff
from the Queensland Police and SES volunteers.
In addition to this, immediately following landfall, the emergency services were quick to
establish;
1. an emergency phone number (1800 100 188) for concerned relatives to phone
and enquire about evacuated people;
2. Emergency centres for people to gain access to short term needs such as food,
accommodation, medical supplies, clothing and counselling; and
3. Mobile outreach services for those people without transport.  (Queensland
Government 2006)
Transient people are not addressed in the Transport plans.
Summary – transient people are well accounted for in recovery plans.
5.1.7 Link Upgrades – Effect of Proposed Works on Transport Links
Referring to the potential upgrade works presented in Section 3.2.3, the following comments
are made on their likely impact to the movement of freight following an extreme rainfall event.
Bruce Highway
The proposed works to upgrade the Mulgrave River bridge to have an immunity level of Q20,
will not dramatically improve the performance of the Bruce Highway against the design events
presented in Section 3.3.5.  Between Innisfail and Cairns there are no alternative roads hence
the upgrading of one bridge will only improve a small section of the link and not the overall
performance of the link against an extreme rainfall event.
It should however be noted that the upgrading of the Mulgrave River Bridge will improve the
performance of the link against minor storms (i.e. storms having an ARI of 20 years or less).
Kennedy Highway
The upgrade of the Kuranda Range1 will have a major impact on the performance of the range.
The upgraded road will consist of a four lane divided carriageway built on bridge structures
and existing material.  The economic report currently being prepared for consideration by
treasury (Maunsell 2006b) has reported that closure time because of landslides is expected to
be zero (0) hours because of the batter stability techniques that are proposed under the works.
If this is correct, then the permanent availability of one road route into and out of Cairns will
have a major impact on all counter disaster plans.
1 The planning for the upgrade to the Kuranda Range is still in progress and approval to
undertake the work has not yet been granted. This work is not guaranteed to occur at this time.
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Cairns CBD Area
At the time of preparing this report, the design and modelling of the upgraded drainage in the
South Cairns CBD area was incomplete, hence the extent of upgraded immunity was unknown.
Notwithstanding this, the upgrading of access to the International Airport and the Port facilities
will have a significant impact on the utilisation of other forms for freight movement and should
be considered in future freight management plans.
Further research is required on this matter following the completion of the drainage report
currently being prepared by Maunsell Australia.
Summary – Potential upgrades to the Kuranda Range and the Cairns CBD have the potential
to have a major impact on counter-disaster plans and the movement of freight.
5.1.8 Training and Public Awareness
Public awareness is a major part of the recovery plans and tips for handling disasters are freely
available from websites such as the Cairns City Council2, the Queensland Disaster
Management3 and Emergency Management Queensland4.
In addition to this, and as noted in section 1.1.5, the Cairns City Council has distributed an
Emergency Action Guide to all residents which contains contact details for emergency
situations.   It is notable that the recurring message in this information is that residents must be
prepared to survive “on their own” for anywhere between 24 to 48 hours.
The transport plans also include an element of training whereby “It is a requirement of all staff
identified in the plan to undergo a compulsory four (4) hour introduction to Disaster
Management” (Cairns Disaster District). The plan does not mention any ongoing training
requirements and the undertaking of only one introduction course is not adequate for staff to
maintain skills, particularly with the dynamic nature of natural disaster recovery efforts.
In regards to the communication of road closure details to the general public, the transport plan
is not uniform in its approach:
· The procedure for an emergency callout (RoadTek 2006) does not include a step to
asses the length of closure or the reporting of such information to any outside party;
· The procedure for closing the Kuranda Range (RoadTek 2006) calls for the engineer
on site to make an assessment of the period of closure and to report this to the Police
to notify the general public; and
· The issue of media enquiries (Cairns Disaster District) is assigned to the Disaster
District Co-ordination Centre and is simply a reactive approach.
Summary – Public awareness and education programs have improved vastly over the last five
to ten years.  The public is much better informed about disasters and relief efforts following an
evetns such as a tropical cyclone, however, there are  still improvements to be made in
communicating the status of road closures and detours.
2 http://www.cairns.qld.gov.au/council/services/how_to_prepare_for_the_cyclone_season.html
3 http://www.disaster.qld.gov.au/disasters/cyc_what.asp
4 http://www.emergency.qld.gov.au/emq/css/cyclones.asp
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5.2 Analysis – Individual Freight Operators
Referring to Section 4.2 it can be seen that the investigation into the available plans of
individual freight operators identified no current planning.  As such an analysis cannot be
undertaken so instead, the following sections present a set of objectives for future planners to
consider when developing freight management plans in the future.
5.2.1 Objectives for Future Planning
Considering the lessons learnt from previous events and the result of the investigations
documented in Section 5.1, the following list of objectives has been developed to assist
planners with the preparation of future freight management plans.
Plans should be developed such that the entire freight process is managed starting from how
the transport company receives the goods from the producer through to how the goods will be
delivered to the end user.  This approach is referred to as the whole of life approach and failure
to develop plans in this manner is likely to result in ineffective and inefficient plans.
Freight Plan Objective One – When should the plan be implemented?
The current transport plans are enacted as soon as the road becomes unsafe or as soon as it is
safe for maintenance staff to erect road signs following a cyclone.  This action by the
authorities should not be taken as the trigger for individual freight operators to implement their
specific plans because transport plans have been developed with the main goal of protecting the
road asset. This means that the authorities will erect the signs regardless of whether the road is
to be closed for two (2) hours or for twenty-four (24) hours.
Planners need to make an assessment of how long the specific plan will take for the delivery of
the goods and compare this time against the likely closure time of the road. i.e enacting a plan
that utilises a detour requiring six (6) to eight (8) hours travel time when a road will only be
closed for a period of two (2) to four (4) hours is an inefficient plan.
Freight planners will need to define the minimum closure period for a plan to be effective and
it is quite likely that planners will be required to develop more than one plan.  A sample list of
plans is presented below in Table 5.1.
Table 5.1 - Sample List of Plans
Timing Plan
Estimated closure period < Minimum
closure period
No Plan – wait for route to reopen
Minimum closure period < Estimated
closure period < one week
Plan A – plan to move emergency /essential
goods only
One week > Estimated closure period Plan B – cost effective plan to move all goods
as per normal delivery requirements
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Freight Plan Objective Two – Consider the use of alternative routes.
Freight planners should identify alternative road routes to the primary route and calculate the
additional travel time and costs associated in using this route.  While this is almost certainly
going to be a longer and more expensive trip, this offers the freight companies the advantage of
not having expenses associated with organising the following:
· Equipment and staff to unload and load the truck;
· The cost of having the truck return to its origin empty;
· The cost for a driver to wait for the road to reopen, including accommodation, meals,
salary,  etc; and
· The cost for another truck to receive the goods at the revised depot.
Planners must be mindful of the vehicles restrictions using other such routes. (i.e. The Bruce
Highway is a B-double route, however, the Kennedy Highway is limited to Semi trailers).
Possible alternative routes, including the distance of each, for the roads within Cairns, are
presented in Sketches 5.1 to 5.6, Appendix B.
Freight Plan Objective Three– Consider the use of alternative freight forms.
Freight planners should identify the alternative forms of transport available within the area of
interest.  Planners will need to identify loading and unloading stations for the alternative form
of transport and it is quite likely that the original form will be required to undertake some
backtracking to reach the closest station.
When identifying alternative forms, freight planners must be mindful of issues such as;
· The availability of loading/unloading equipment and people at the identified stations
including the possibility that the power supply might not be available;
· The demand that will be placed on the other form of transport, and the possibility that the
operators may increase rates because of the lack of alternatives;
· The implication of having to organise additional resources and people to collect the goods
at a different end station (i.e. another truck);
· The choice of having the original delivery vehicle return to the depot empty, or having
“lost time” while the vehicle waits around, possibly requiring accommodation, for the
alternative form to return with another shipment; and
· Will the insurance on the goods be carried over to the other form of transport or does the
original freight company have to assume liability.
The use of alternative forms of transport is likely to be an expensive option compared to
normal operating conditions.  This will be particularly noticeable for those companies that
operate only in one form of transport (i.e. road transport only).
Freight Transport Following an Extreme Rainfall Event
Final Dissertation Chapter 5.0 – Analysis and Discussion
Daniel Tierney, November 2006 Page  49
Freight Plan Objective Four – Consider the conditions of the end depots.
Planners must consider what likely conditions will be encountered at the end station following
an extreme rainfall event.  Unlike Objectives Two and Three that address the actual movement
of freight, this objective requires planners to consider specific details about the depot where the
goods are to be delivered. Planners cannot develop plans that assume that the depots are
operating under normal conditions because extreme rainfall events are frequently associated
with tropical cyclones.
Issues that planners may need to consider are as follows:
· Where will the goods be stored, and what facilities will be operational following an
extreme rainfall event?
· Will there be power to the site or are there alternative power supplies (i.e. a generator)
for the storage of refrigerated items?
· Will there be adequate clean usable storage space for items that need to be protected
from the weather?
· What are the likely conditions of access to the site and will vehicles be able to gain
access?
· What staff will be available to run the stations and will it be necessary to engage
additional staff for security purposes?
In addition to this, the plans must identify how they will distribute goods to the final
destinations.  This is critical to emergency goods, and is something that must be considered for
other general freight, particularly if the storage area(s) have become isolated (i.e. intermediate
bridge destroyed) from the point of distribution.
Freight Plan Objective Five – Consider the Benefit Cost Ratio of the plan.
As part of the development process for ”non emergency” supplies, planners must consider the
cost implications of each plan as it is the goal of any business to operate at a profit. The plans
should aim to achieve a balance between the costs of enacting a freight plan which uses an
alternative route (or form) against the cost of lost income waiting for the road to reopen.
For example, a helicopter is a viable method of transport for the delivery of emergency medical
supplies to a remote house isolated by flood waters, however, the delivery of bulk raw products
across a flooded river with a destroyed bridge would have difficulty in achieving an
acceptable5 Benefit Cost Ratio.
5Benefit Cost Ratio = 1 means that the benefit is equal to the cost hence there is no loss or gain
by implementing the plan; (continued next page)
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To assist planners in undertaking a cost benefit analysis, the following list of costs has been
prepared noting the items previously mentioned in the Freight Plan Objectives, as well as
additional items for consideration.
· Additional kilometres travelled (including back tracking) and increased salary,
maintenance and repair costs;
· Additional costs such as tollways associated with alternative routes;
· The cost of purchasing space on other forms of transport (i.e. rail carriage)
· The cost of having a truck return to the depot empty (i.e. a semi trailer that is 80% full
is not generally considered to be profitable);
· The cost of having a truck on standby waiting for the road to re-open;
· The cost of damaged goods because of delay (particularly with refrigerated goods);
· The cost of insurances; and
· The loss of customers because of poor service (good will)
It should be noted that not all of the costs listed above will be relevant to every situation.
Of course, in an emergency situation such as the helicopter example above, a benefit cost
analysis should be a secondary priority, particularly when a life is at risk.
Freight Plan Objective Six – Training and Feedback.
Once the planners have developed a freight plan, it is imperative to the success of the plan that
training is undertaken for all people who rely on this plan.  This should include but not be
limited to:
· Company Owners;
· Managers;
· Supervisors;
· Drivers; and
· Those people responsible for the loading and unloading of goods.
The plans should be seen as a living, continually evolving document and planners should
actively encourage the above listed parties to make contributions to the plan. Every effort
should be made to review plans after an extreme rainfall event and the performance of the plan
should be critically analysed so that deficiencies can be addressed.
Benefit Cost Ratio < 1 means that the benefit is less than the cost hence no there is no benefit
by implementing the plan and an alternative plan should be considered; and
Benefit Cost Ratio > 1 means that the benefit is greater than the cost hence a gain is achieved
and the plan should be implemented.
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In addition to this, companies should undertake training exercises whereby staff members are
assigned a “mock” scenario as part of an exercise.   These exercises do not necessarily have to
require the trucks to travel along the alternative route, however, they should require those
parties responsible for the management of such an event to work as a team and to prepare a
written proposal within a specified timeframe.  These exercises should be scheduled for periods
of the year when rainfall is unlikely (i.e. July/August) and as far as possible away from the
training provided at the introduction course.
These exercises will benefit both the planners and the staff because:
1. The plans will encourage staff members to think about the training provided and to
apply the training to a situation; and
2. The training will help planners identify areas in the training that need to be reviewed
and possibly presented in a different manner.
5.3 Discussion
5.3.1 Development of Plans
Critical to the development of any plan is the consultation with other agencies during the
process.  The development of a freight management plan should not be seen as a simple
process where it is simply a matter of picking an alternative road should the preferred road
become closed.  The planning process has many different complex variables that a single
planner can not reasonably expect to be able to address by themself.
It is strongly recommended that planners consult with the following external parties as part of
the development process:
· The Recovery sub-committee – to identify what routes are likely to be “limited
access” for emergency vehicles only, so that non urgent freight does not hamper the
recovery efforts;
· The Transport sub-committee – to assist with the identification of what detours are
available and the timing and or possible restrictions on the alternative links;
· Flood Planners – to gain an appreciation of how long roads may be closed and to
identify what, if any, warning systems are available;
· Other Operators – the experience learnt from previous events is a common tool used
by all trucking companies and there is a wealth of knowledge (experience) that is yet
to be documented.
The information presented in Section 4.1 forms a good starting point for planners to identify
vulnerable links on the road links leading into and out of Cairns.
5.3.2 Town Planner
One of the significant findings of the investigations into the susceptibility of the road links
within the study area, is that it is quite possible for all of the road links to be closed at one time
given the right design event (i.e. a cyclone that crosses just north of the main CBD area and
then tracks slowly south after crossing the coast).
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The current low immunity level of the four links into and out of the city (Bruce, Gillies,
Kennedy and Captain Cook Highways) has the potential to result in Cairns being completely
isolated from the outside world and there is no counter-disaster plan that can overcome such a
situation.
There is however, a method to overcoming this isolation and it is the planning process
currently adopted by Town Planners.  If town planners identify alternative road corridors that
are aligned with high flat ground, then it is reasonable to assume that these roads would have a
higher level of immunity than do the current roads.
It is noted that the use of this land for road corridors would be in competition with developers
wishing to maximise the amount of land to be sold as residential areas and that the capital cost
of establishing a new corridor is much higher than the cost to upgrade existing corridors
(Maunsell 2000), however, subject to further investigation, it is believed that when the costs of
resulting road closures are accounted for, the initial capital cost would soon be recouped.
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6.0 Conclusions and Recommendations
6.1 Conclusions
6.1.1 Climate Changes
A key driver in the selection of this project topic was the potential threat that the greenhouse
effect has on rainfall within the study area.  This report has identified that there is currently no
widely accepted method for predicting the changes as a result of the climate heating up and the
potential of this threat is not yet known.
Notwithstanding this, there is a consensus amongst authors, that in the short term, the changes
are not expected to be significant and for the period considered as part of this project, 20 years,
the extrapolated minor change in annual rainfall did not warrant the need to review the flood
levels currently experienced by a storm having an ARI of 50 years.
This investigation also identified that there is not a widely accepted method of predicting, with
any degree of accuracy, what change the greenhouse effect will have in the long term because
of the relatively short period over which data has been collected. This report did however
identify overwhelming agreement that if steps are not undertaken to counteract changing
climate, places like Cairns can expect to receive increased extreme precipitation.
6.1.2 Current Planning
Functional Sub-Committees
Table 6.1 presents a summary of the analysis and findings presented in Section 5.1.
Table 6.1 – Summary of Functional Sub-Committee pans
Query Recovery Transport
Timing Plans enacted before event occurswhere possible.
As soon as the roads become
unpassable and it is safe for
maintenance staff to erect signs.
Mode All forms of freight considered. Not considered in this plan
Storage Determined on a case by case basisand is a major consideration Not considered in this plan
Distribution Volunteers, Civil Servants, etc Not considered in this plan
Duration Until life returns to normal (nolimit)
Until the road link becomes safe for
all users or until load restrictions are
no longer required
Transient
People Tourist are well catered for Not considered in this plan
Potential
Upgrades
The upgrades discussed in Section 5.1.7 will provide Cairns with an all
weather access road hence they will have a major impact on all plans.
Training Very good public education andstaff training programs
Introduction Course only – no
documented ongoing training
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In general the current planning prepared by the functional sub-committees are adequate,
however, there is potential to broaden the goals of the transport plans to cover multiple road
closures which would be a very valuable tool for the development of future freight plans.
Individual freight Operators
This report was unable to identify any current plans held by individual freight operators.  As
such a number of key objectives (refer Table 6.2) have been developed to provide assistance
for freight planners when developing future freight plans.
Table 6.2 – Key Objectives for Freight Plans
No. Title Key Questions for Planners
1. Timing · How long is the route likely to be closed?
· When should the plan be enacted?
· Will one freight plan be adequate for all closure periods?
· How long will the plan need to be enacted?
2. Alternative
Routes
· What other routes are available?
· How long will using the other route take (including back-tracking)?
· What is the cost of using another route?
· Is the alternative route able to handle the same class of vehicle?
3. Alternative
Forms
· Is there a benefit to the company in utilising another form of
transport?
· What are the costs associated with a truck returning empty?
· What loading/unloading specialised equipment and or staff will be
required (if any)?
· Does the alternative form of transport have the capability (i.e.
refrigeration, maximum load restrictions, etc) to deliver the freight?
· What are the risks associated with using a different form of
transport (i.e. insurance)?
4. End Depot
Constraints
· Condition of Storage area – is it safe, will it have suffered any
damage from the event, will there be power?
· How much area is available (refrigeration and/or shelter from the
weather)?
· What staff will be required and what will be available, will extra
staff be required for security?
· What condition will the access road(s) be in and will vehicle access
be possible?
· How will goods be distributed?
5. Benefit
Cost Ratio
· Plans must be assessed for feasibility and should aim to achieve a
Benefit Cost Ratio of 1 or greater where possible; and
· Costs should not be a consideration where a human life is in danger.
6. Training
and
Feedback
· Freight plans should be treated as a living document;
· Staff should be encouraged to provide feedback;
· The details of the plans should be provided to all parties (Owners,
Managers, Supervisors, Truck Driver, etc); and
· Plans should include regular training exercises.
Freight Transport Following an Extreme Rainfall Event
Final Dissertation Chapter 6.0 – Conclusions and Recommendations
Daniel Tierney, November 2006 Page  55
The key to the successful development of a freight management plan is to ensure the plans are
developed considering a whole of life approach where all processes involved in the movement
of freight are considered.
In addition to this, Town Planners and those parties responsible for the design of access
corridors must make all attempts to identify alternative routes into and out of the city, with a
high level of immunity.  While this will undoubtedly result in increased capital costs for
organisations such as the Queensland Department of Main Roads, the overall saving to the
community will far outweigh the costs in the long term.
6.1.3 Further Work
The following section provides ideas for the undertaking of follow-up work based on the
investigations undertaken as part of this work and the comments on the limited available
planning.
Develop a plan
As noted many times in this report, there is currently no planning available for general freight
operators.  This report has prepared a list of objectives to be considered when developing a
plan, so the natural progression is the development of a plan for a specific operator.
Discussions with the parties listed in Section 4.2.2 identified that some of these parties simply
could not afford to develop such a plan with their current resources, so there is scope for a
student to gain sponsorship from such an operator to develop a plan.
This would be a large project, particularly with regards to the consultation process noted in
Section 5.3, and as such this type of project would be more suited to an external student
working with one of the external parties and who has an established network of working
relationships.
Benefit Cost Analysis
As noted under Freight Plan Objective 5, the undertaking of a benefit cost analysis is
recommended as part of the development process. While the overarching theory of determining
the benefit cost ratio is simple (i.e. benefits receive divided by cost to implement a plan = “a
ratio”) the quantification of these two items is not a straight forward process.
The list presented in this report (Freight Plan Objective 5) should in no way be considered as
exhaustive, and an idea for a future project could be the identification of other key criteria and
the development of a method to quantify the criteria identified.
This type of work is common with road projects that offer benefits that are not easy to convert
into dollars (i.e reduced road kill because of a fauna crossing) so there should be a wealth of
literature available to develop a method.
This type of work would be suitable for both on-campus and external students.
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Investigate the recommendation for Town Planners
Section 5.3.2 recommends that, subject to further research, there is potential cost savings by
identifying alternative corridors.
There is potential for a student to undertake this work, and initial thoughts are that this would
require two different projects:
Transport Based Project
The first project would be the review of the current land use plans for an area (i.e. the
undeveloped area between Cairns and Gordonvale) and the undertaking of a traffic analysis to
determine the number of lanes required and the requirements for an each intersection and or
interchange.
This project would also required the student to utilise QDMR design guidelines to develop a
gradeline, typical cross sections and a layout plan for the new road.  The student would then
develop a preliminary cost estimate based on the quantities for the new route.
Economics Based Project
The second project would be undertaken following the transport project and would initially
require the student to review the cost estimate prepared for the transport project.
The student would then undertake a cost benefit analysis of the upgrade cost against the current
planning and estimates held by the QDMR to upgrade the existing corridors. The student
would also be required to make an assessment of the costs associated with the road links being
closed.
This work would again be more suited to an external student working in the industry and with
some understanding of design requirements.
Investigate a remote community
The final suggestion for expansion on this work is the investigation of a community that is
subject to different constraints. Cairns is a major coastal city that has four forms of freight
transport, including sea and air facilities that are equipped for international deliveries.
In addition to this, Cairns has ready access to many resource to aid in recovery efforts as it is
the base for one of the states disaster districts.
The work could be applied to a remote community with limited access and infrastructure and a
community that would be subject to different types of threats.
i.e.
· Earthquakes,;
· Tsunamis;
· Volcanoes;
· Avalanches;
· Bush Fires; etc.
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6.2 Recommendations
Based on the information presented in this report, the following recommendations are made:
· Current transport plans should be reviewed and the scope of the plans broadened to
include the closure of more than one link;
· The development of better flood data management, access and sharing processes;
· Individual freight operators should start to develop their own plans in consultation
with other parties to establish working relationships;
· Town Planners should identify and pursue alternative corridors with higher levels of
immunity;
· There should be continued planning for improvements in immunity levels of existing
corridors;
· There should be greater emphasis by politicians and planners to look past the capital
cost and apply greater importance to cost savings of alternative corridors;
· Counter disaster planners should maintain the very good levels of public education;
and
· The ideas presented in Section 6.3 should be adopted by future students using this
document as a reference for future work within the Cairns area.
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From: Ron Ayers [ayers@usq.edu.au]
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2/11/2006
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The revised Project Specification looks fine to me. Please sign a copy and forward it down to me so that I can feed it into our
admin system.
Ron
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Appendix C – Current Rainfall Data of Cairns
Source: Far North Queensland Regional Organisation of Councils website
<http://www.fnqroc.qld.gov.au/>
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IFD Chart 3 - Cairns, Edmonton, 
Gordonvale and Northern Beaches
Duration (mins) 1 Year 2 Year 5 Year 10 Year 20 Year 50 Year 100 Year
5 126.42 162.15 205.20 230.46 264.54 309.56 344.13
6 119.51 153.28 193.98 217.85 250.07 292.61 325.29
7 113.78 145.92 184.61 207.30 237.93 278.37 309.44
8 108.87 139.61 176.57 198.25 227.51 266.13 295.80
9 104.59 134.10 169.55 190.33 218.39 255.42 283.87
10 100.79 129.21 163.33 183.31 210.31 245.94 273.30
11 97.38 124.83 157.75 177.03 203.08 237.45 263.84
12 94.30 120.87 152.71 171.35 196.55 229.78 255.30
13 91.50 117.27 148.12 166.19 190.60 222.81 247.54
14 88.93 113.96 143.92 161.46 185.16 216.43 240.43
15 86.56 110.92 140.06 157.11 180.16 210.56 233.90
16 84.37 108.11 136.48 153.08 175.53 205.13 227.85
17 82.34 105.50 133.16 149.35 171.23 200.09 222.25
18 80.44 103.06 130.07 145.86 167.23 195.40 217.02
19 78.61 100.78 127.17 142.61 163.48 191.01 212.14
20 77.00 98.65 124.46 139.56 159.97 186.90 207.56
25 70.00 89.65 113.04 126.70 145.20 169.58 188.29
30 64.58 82.69 104.20 116.76 133.77 156.19 173.38
35 60.22 77.09 97.10 108.77 124.59 145.43 161.41
40 56.61 72.46 91.22 102.17 117.00 136.54 151.52
45 53.56 68.55 86.26 96.59 110.59 129.04 143.17
50 50.94 65.18 82.00 91.80 105.09 122.59 136.01
55 48.65 62.25 78.28 87.62 100.30 116.99 129.78
60 46.63 59.65 75.00 83.95 96.08 112.05 124.29
65 44.82 57.34 72.09 80.67 92.32 107.66 119.41
70 43.20 55.26 69.46 77.73 88.96 103.73 115.05
75 41.73 53.38 67.09 75.08 85.91 100.18 111.10
80 40.39 51.66 64.93 72.66 83.15 96.95 107.52
85 39.16 50.09 62.96 70.45 80.62 94.00 104.25
90 38.02 48.64 61.14 68.41 78.29 91.29 101.25
Duration (hrs) 1 Year 2 Year 5 Year 10 Year 20 Year 50 Year 100 Year
2h 32.67 41.81 52.61 58.91 67.45 78.70 87.32
3h 26.06 33.42 42.26 47.44 54.44 63.68 70.77
4h 21.97 28.24 35.96 40.52 46.63 54.74 60.98
5h 19.11 24.64 31.61 35.76 41.30 48.66 54.35
6h 16.98 21.95 28.38 32.24 37.37 44.21 49.51
7h 15.31 19.85 25.87 29.51 34.32 40.76 45.77
8h 13.96 18.16 23.84 27.31 31.86 37.99 42.77
9h 12.85 16.76 22.16 25.49 29.84 35.71 40.30
10h 11.91 15.58 20.75 23.95 28.13 33.78 38.22
12h 10.42 13.70 18.49 21.49 25.39 30.69 34.88
14h 9.30 12.27 16.76 19.60 23.27 28.30 32.29
16h 8.41 11.15 15.38 18.09 21.58 26.38 30.20
18h 7.70 10.25 14.26 16.85 20.18 24.79 28.47
20h 7.12 9.50 13.33 15.82 19.01 23.45 27.00
22h 6.64 8.88 12.55 14.94 18.02 22.30 25.74
24h 6.24 8.36 11.88 14.19 17.15 21.29 24.62
26h 5.89 7.92 11.30 13.54 16.40 20.40 23.64
28h 5.60 7.53 10.80 12.96 15.73 19.61 22.75
30h 5.35 7.20 10.36 12.45 15.14 18.90 21.96
32h 5.13 6.91 9.97 12.00 14.60 18.26 21.23
34h 4.94 6.66 9.62 11.59 14.12 17.68 20.56
36h 4.77 6.44 9.31 11.23 13.68 17.14 19.95
38h 4.62 6.24 9.03 10.90 13.29 16.65 19.38
40h 4.50 6.07 8.79 10.60 12.92 16.19 18.85
42h 4.38 5.92 8.56 10.32 12.58 15.77 18.35
44h 4.28 5.78 8.36 10.07 12.27 15.37 17.89
46h 4.20 5.66 8.17 9.84 11.99 15.00 17.45
48h 4.12 5.55 8.00 9.63 11.72 14.66 17.04
50h 4.05 5.46 7.85 9.44 11.47 14.33 16.65
52h 3.99 5.37 7.71 9.26 11.24 14.03 16.28
54h 3.94 5.30 7.58 9.09 11.03 13.74 15.93
56h 3.90 5.24 7.47 8.94 10.82 13.46 15.59
58h 3.86 5.18 7.36 8.79 10.63 13.20 15.27
60h 3.83 5.13 7.26 8.66 10.45 12.95 14.97
62h 3.81 5.09 7.18 8.53 10.29 12.72 14.67
64h 3.79 5.05 7.09 8.42 10.13 12.49 14.39
66h 3.77 5.02 7.02 8.31 9.98 12.28 14.12
68h 3.76 5.00 6.95 8.21 9.83 12.08 13.86
70h 3.75 4.98 6.89 8.11 9.70 11.88 13.62
72h 3.75 4.97 6.84 8.03 9.57 11.69 13.38
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Annual Rainfall in Australia (Linear Trend Line)
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Annual Rainfall in Australia (Logarithmic Trend Line)
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Annual Rainfall in Australia (2nd Order Polynomial Trend Line)
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Annual Rainfall in Australia (3rd Order Polynomial Trend Line)
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Annual Rainfall in Australia (4th Order Polynomial Trend Line)
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Annual Rainfall in Australia (5th Order Polynomial trend Line)
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Annual Rainfall in Australia (Power Trend Line)
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Appendix E – Flood Data
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The attachments included in this appendix are a sample only of the total data provided by the
Queensland Department of Main Roads (QDMR).  This data shall; not be copied, reproduced
or distributed in any form without the prior written approval of the author or the QDMR.
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ROAD CLOSURE  AND RE-OPENING REPORT
(FOR DDC  USE  ONLY)
District: Peninsula District
Our File:        830/00274
Date:        22-03-06                     Time: 1:00 pm
- flooding
- landslips
- scours/washouts
- trees across the roadway
- longer term saturation (load restrictions)
Road Link Section/s of Road
(include local
description)
Reasons/Description
(Depth of water, condition of surface etc)
Details of Known Damage/Temporary work
Undertaken
Load Restriction and
 Date and time of restriction
(Vehicle type)
Likely Period of
Closure/Restrictions
PENINSULA
DEVELOPMENTAL
ROAD
Mareeba to Mt Molloy Open with care Reviewed daily
Mt Molloy to
Lakeland Open with care Reviewed daily
Lakeland to Laura Open with 25 tonne load limit 25 TONNE LOAD LIMIT as of12:00 NOON MON 16/01/06 Reviewed daily
Laura to Musgrave Open with 5 tonne load limit
Laura to Musgrave extensive scouring. 5 TONNE LOAD LIMIT as of
3:00PM WED 01/02/06 Reviewed daily
Musgrave  to Coen CLOSED Bamboo range and various other locations badlyscoured.
CLOSED.  5 TONNE LOAD
LIMIT FOR LOCAL ACCESS
ONLY as of 3:00PM THURS
23/02/06.
Reviewed daily
Coen to Weipa Closed.  Impassable at Archer River. Road very rough and
boggy to Deep Creek
Severe scouring at Bourne Creek causeway.
Water over road at Archer River. Road in poor
condition from Archer River to Deep Creek.
CLOSED AT ARCHER RVER
5 TONNE LOAD LIMIT FOR
LOCAL ACCESS ONLY as of
12:00 NOON MON 16/01/06
Reviewed daily
COOKTOWN
DEVELOPMENT ROAD Cooktown to Lakeland Open with care Reviewed daily
ENDEAVOUR VALLEY
ROAD
Cooktown to Battle
Camp Road Open with care Reviewed daily
MOSSMAN – DAINTREE Mossman to Daintree Open Reviewed daily
MOSSMAN – MT
MOLLOY ROAD
Mossman to Mount
Molloy Open with care Reviewed daily
CAPTAIN COOK
HIGHWAY
Cairns to
Mossman
Open with care.  One lane open at Redcliffe Point due to
landslide.  Expect delays Fallen trees / debris on road Reviewed daily
CAIRNS CITY Various roads
All major signalised intersections are operational.  Four
minor intersections not operational due to power outage.
1. Reservoir Road and Enmore Streets
2. Loridan Drive and Cairns Western Arterial Road
3. West Cairns State School Crossing
4. Aplin and Lake Streets
Proceed through intersections with extreme
caution.
Reviewed every few hours
PINE CREEK –
YARRABAH ROAD
Bruce Highway to
Yarrabah Open with care
Reviewed every few hours
Cairns to Gordonvale Open with care Some debris on road
Reviewed every few hours
BRUCE HIGHWAY
Gordonvale to Babinda Open with extreme care and significant traffic delays
Fallen trees / debris on road. Powerlines leaning
towards road.  Possible clearance issues.  Proceed
with extreme care.
Reviewed every few hours
Babinda to Innisfail Open with extreme care and significant traffic delays
Fallen trees / debris on road. Powerlines leaning
towards road.  Possible clearance issues.  Proceed
with extreme care.
Reviewed every few hours
Innisfail to Mourilyan  Open with care Fallen trees / debris on road
Reviewed every few hours
Mourilyan  to El Arish Open with care Fallen trees / debris on road
Reviewed every few hours
El Arish to Tully Open with care Fallen trees / debris on road
Reviewed every few hours
South of Tully CLOSED Flooding at Tully Flats and Tully River
Reviewed every few hours
MOURILYAN HARBOUR
ROAD
Bruce Highway to
Mourilyan Harbour Open with extreme care.  One lane open in some sections Fallen trees / debris on road / fallen powerlines
Reviewed every few hours
KURRIMINE BEACH
ROAD
Silkwood to Kurrimine
Beach Open with extreme care. Fallen trees / debris on road / fallen powerlines
Reviewed every few hours
EL ARISH – MISSION
BEACH ROAD
El Arish – Mission
Beach
CLOSED. Access to Mission Beach via Tully – Mission
Beach Road Likely to be closed for several days.
Reviewed every few hours
Kuranda Range Open with care.  Road slippery in places. Debris / leaves on road
Reviewed every few hours
Kuranda to Mareeba Open with care Fallen trees / debris on road
Reviewed every few hours
Mareeba – Atherton Open with care
Reviewed every few hours
Atherton – Ravenshoe Open with care.  Section from East Evelyn to Ravenshoe onelane only. Debris on road.
Reviewed every few hours
Ravenshoe – Mt
Garnet Open with extreme care Low hanging power lines.
Reviewed every few hours
KENNEDY HIGHWAY
Mt Garnet – 40 Mile Open with care
Reviewed every few hours
Gillies Range RANGE SECTION CLOSED.  Road open to bottom of rangeonly. Debris on road
Reviewed every few hours
GORDONVALE-
ATHERTON ROAD Top of Gillies Range
to Atherton Open with care Debris on road
Reviewed every few hours
MALANDA – LAKE
BARRINE ROAD
Malanda to Lake
Barrine Open with care
Reviewed every few hours
MALANDA – UPPER
BARRON ROAD
Malanda to Upper
Barron Open with care. Slippery on gravel sections.
Reviewed every few hours
PALMERSTON
HIGHWAY
Innisfail to Millaa
Millaa CLOSED.  Emergency vehicles only
Truck turned over at bottom of highway.  One lane
blocked. Fallen trees / debris on road
Reviewed every few hours
HENDERSON DRIVE
Palmerston Highway
to Innisfail – Japoon
Road
CLOSED Fallen power lines
Reviewed every few hours
INNISFAIL – JAPOON
ROAD Innisfail to Japoonvale CLOSED Power lines over road
Reviewed every few hours
SILKWOOD – JAPOON
ROAD
Silkwood to
Japoonvale CLOSED Power lines over road
Reviewed every few hours
BOOGAN ROAD Innisfail to Boogan CLOSED Power lines over road
Reviewed every few hours
SOUTH JOHNSTONE
ROAD
Int. Bruce Hwy to Int.
Innisfail – Japoon Rd CLOSED Power lines over road
Reviewed every few hours
TINAROO FALLS DAM
ROAD
Atherton to Tinaroo
Dam Open with care Debris on road
Reviewed every few hours
TOPAZ ROAD Malanda – LakeBarrine Road to Topaz Open with care.  One lane only Debris on road
Reviewed every few hours
ATHERTON –
HERBERTON ROAD Atherton to Herberton Open with care Debris on road
Reviewed every few hours
MALANDA – ATHERTON
ROAD Malanda - Atherton Open with care Debris on road
Reviewed every few hours
MILLAA MILLAA –
MALANDA ROAD
Millaa Millaa –
Malanda Open with care Debris on road
Reviewed every few hours
LONGLANDS GAP –
HERBERTON ROAD
Int. Kennedy Hwy to
Herberton Open with care Debris on road
Reviewed every few hours
EAST EVELYN ROAD Millaa Millaa – EastEvelyn Open with care Debris on road
Reviewed every few hours
TUMOULIN ROAD In. Kennedy Highwayto Ravenshoe Open with extreme care.  One lane only. Low hanging power lines / fallen trees / debris onroad
Reviewed every few hours
Mareeba to Dimbulah
to Chillagoe Open with care Reviewed daily
Chillagoe to Wrotham
Park Closed due to impassable black soil sections
Rain activity has created impassable black soil
sections
CLOSED by QPS in their X
Roads System Reviewed daily
BURKE
DEVELOPMENTAL
ROAD
Wrotham Park to
Dunbar Closed due to impassable black soil sections Rain activity has created impassable black soilsections
CLOSED by QPS in their X
Roads System Reviewed daily
Kennedy Highway to
Georgetown Open with care Reviewed daily
GULF DEVELOPMENTAL
ROAD Georgetown to
Normanton Open with care
Damage to bitumen seal at Little River (Chainage
50).  Signage and reduced speed limit in place.
Temporary repairs being undertaken. Reviewed daily
Dalrymple Shire
Boundary to The Lynd Open Reviewed daily
The Lynd to
Einasleigh Open Reviewed daily
GREGORY
DEVELOPMENTAL
ROAD
Einasleigh to Gulf
Dev. Road Open to 4WD and high clearance vehicles only. Reviewed daily
3 ways to The Lynd Open with care Reviewed daily
KENNEDY
DEVELOPMENTAL
ROAD The Lynd -
Hughenden Open with 25 tonne load limit.  Recommended 4WD only
Culvert repairs 42km south of the Oasis have been
completed.  Rock has been placed in the damaged
section between ch. 30.1 and 36.8.  Repairs
continuing on damaged section
25 TONNE LOAD LIMIT as of
3 PM TUE 07/03/06 Reviewed daily
FORSAYTH ROAD Forsayth to GulfDevelopment Road Open with care.  Proceed with caution
Rain activity has created slippery and boggy
sections and has damaged sections of road. Reviewed daily
Additional Information: Limited warning signs in place.  Road signs damaged or missing.  Care required. Recent heavy rains and daily storm events are creating stream rises on a daily basis.  Motorists are advised to check locally for
stream heights and avoid non-essential travel.
Prepared by:  Mike Ringer    Senior Engineer (Traffic Operations) Authorised by:  __________________________________________________________ for (District Director)
Brisbane
Principal Advisor to the Director General
ian.edwards@transport.qld.gov.au
Principal Advisor to the Deputy Director General
kirsten.l.ruckert@transport.qld.gov.au
Acting Executive Officer (Roads program)
Tracy.a.scott@mainroads.qld.gov.au
Senior Advisor (Security)
tony.c.buffet@transport.qld.gov.au
Region
Regional Executive Director
donella.m.owen@mainroads.qld.gov.au
Regional Advisor (Communication)
lindel.a.ryan@mainroads.qld.gov.au
ROAD CLOSURE  AND RE-OPENING REPORT
(FOR DDC  USE  ONLY)
District: Peninsula District
Our File:        830/00274
Date:        25-03-06                     Time: 15:30 pm
- flooding
- landslips
- scours/washouts
- trees across the roadway
- longer term saturation (load restrictions)
Road Link Section/s of Road
(include local
description)
Reasons/Description
(Depth of water, condition of surface etc)
Details of Known Damage/Temporary work
Undertaken
Load Restriction and
 Date and time of restriction
(Vehicle type)
Likely Period of
Closure/Restrictions
Mareeba to Mt Molloy Open with care Reviewed daily
Mt Molloy to
Lakeland Open with care Reviewed daily
Lakeland to Laura Open with 25 tonne load limit Slippery conditions.  Scouring on some sections. 25 TONNE LOAD LIMIT as of12:00 NOON MON 16/01/06 Reviewed daily
Laura to Musgrave Open with 5 tonne load limit
Laura to Musgrave extensive scouring. 5 TONNE LOAD LIMIT as of
3:00PM WED 01/02/06 Reviewed daily
Musgrave  to Coen CLOSED Bamboo range and various other locations badlyscoured.
CLOSED.  5 TONNE LOAD
LIMIT FOR LOCAL ACCESS
ONLY as of 3:00PM THURS
23/02/06.
Reviewed daily
PENINSULA
DEVELOPMENTAL
ROAD
Coen to Weipa Closed.  Impassable at Archer River. Road very rough and
boggy to Deep Creek
Severe scouring at Bourne Creek causeway.
Water over road at Archer River. Road in poor
condition from Archer River to Deep Creek.
CLOSED AT ARCHER RVER
5 TONNE LOAD LIMIT FOR
LOCAL ACCESS ONLY as of
12:00 NOON MON 16/01/06
Reviewed daily
COOKTOWN
DEVELOPMENT ROAD Cooktown to Lakeland Open with care Reviewed daily
ENDEAVOUR VALLEY
ROAD
Cooktown to Battle
Camp Road Open with care Reviewed daily
MOSSMAN – DAINTREE Mossman to Daintree Open Reviewed daily
MOSSMAN – MT
MOLLOY ROAD
Mossman to Mount
Molloy Open with care Reviewed daily
CAPTAIN COOK
HIGHWAY
Cairns to
Mossman
Open with care.  One lane open at Redcliffe Point due to
landslide.  Expect delays Fallen trees / debris on road Reviewed daily
CAIRNS CITY Various roads All signalised intersections are operational.
Reviewed daily
PINE CREEK –
YARRABAH ROAD
Bruce Highway to
Yarrabah Open with care
Reviewed every few hours
Cairns to Gordonvale Open with care Some debris on road
Reviewed every few hours
Gordonvale to Babinda Open with extreme care and traffic delays
Fallen trees / debris on road.   Powerlines leaning
towards road.  Possible clearance issues.  Proceed
with extreme care.
Reviewed every few hours
BRUCE HIGHWAY
Babinda to Innisfail Open with extreme care and traffic delays
Fallen trees / debris on road.   Powerlines leaning
towards road.  Possible clearance issues.  Proceed
with extreme care.
Reviewed every few hours
Innisfail to Mourilyan  Open with care Fallen trees / debris on road
Reviewed every few hours
Mourilyan  to El Arish Open with care Fallen trees / debris on road
Reviewed every few hours
El Arish to Tully Open with care Fallen trees / debris on road
Reviewed every few hours
South of Tully Open both ways with care.  Some traffic delays. Road works on some sections of road.
Reviewed every few hours
MOURILYAN HARBOUR
ROAD
Bruce Highway to
Mourilyan Harbour Open with extreme care. Fallen trees / debris on road / fallen powerlines
Reviewed every few hours
KURRIMINE BEACH
ROAD
Silkwood to Kurrimine
Beach Open with extreme care. Fallen trees / debris on road / fallen powerlines
Reviewed every few hours
EL ARISH – MISSION
BEACH ROAD
El Arish – Mission
Beach Open with extreme care.
Fallen trees / debris on road / fallen powerlines .
Significant vegetation on edge of road.
Reviewed every few hours
Kuranda Range Open with care.  Road slippery in places. Debris / leaves on road
Reviewed every few hours
Kuranda to Mareeba Open with care Fallen trees / debris on road
Reviewed every few hours
Mareeba – Atherton Open with care
Reviewed every few hours
Atherton – Ravenshoe Open with care. Debris on road.
Reviewed every few hours
Ravenshoe – Mt
Garnet Open with care Debris on road.
Reviewed every few hours
KENNEDY HIGHWAY
Mt Garnet – 40 Mile Open with care
Reviewed every few hours
Gillies Range Open with extreme care.  One lane only in places undertraffic lights.
Very slippery due to leaf matter on road.  Proceed
with caution.
Reviewed every few hours
GORDONVALE-
ATHERTON ROAD Top of Gillies Range
to Atherton Open with care Debris on road
Reviewed every few hours
MALANDA – LAKE
BARRINE ROAD
Malanda to Lake
Barrine Open with care
Reviewed every few hours
MALANDA – UPPER
BARRON ROAD
Malanda to Upper
Barron Open with care. Slippery on gravel sections.
Reviewed every few hours
PALMERSTON
HIGHWAY
Innisfail to Millaa
Millaa Open with extreme care. Fallen trees / debris on road.  Slippery conditions.
Reviewed every few hours
OLD PALMERSTON
HIGHWAY Millaa to Ravenshoe Open with care.  One lane only. Soft gravel shoulders.
Reviewed every few hours
HENDERSON DRIVE
Palmerston Highway
to Innisfail – Japoon
Road
Open with care. Debris on road.
Reviewed every few hours
INNISFAIL – JAPOON
ROAD Innisfail to Japoonvale Open with care. Low hanging power lines in places.
Reviewed every few hours
SILKWOOD – JAPOON
ROAD
Silkwood to
Japoonvale Open with care. Low hanging power lines in places.
Reviewed every few hours
BOOGAN ROAD Innisfail to Boogan Open with care. Debris on road.
Reviewed every few hours
SOUTH JOHNSTONE
ROAD
Int. Bruce Hwy to Int.
Innisfail – Japoon Rd Open with care. Debris on road.
Reviewed every few hours
TINAROO FALLS DAM
ROAD
Atherton to Tinaroo
Dam Open with care Debris on road
Reviewed every few hours
TOPAZ ROAD Malanda – LakeBarrine Road to Topaz Open with care Debris on road
Reviewed every few hours
ATHERTON –
HERBERTON ROAD Atherton to Herberton Open with care Debris on road
Reviewed every few hours
MALANDA – ATHERTON
ROAD Malanda - Atherton Open with care Debris on road
Reviewed every few hours
MILLAA MILLAA –
MALANDA ROAD
Millaa Millaa –
Malanda Open with care Debris on road
Reviewed every few hours
LONGLANDS GAP –
HERBERTON ROAD
Int. Kennedy Hwy to
Herberton Open with care Debris on road
Reviewed every few hours
EAST EVELYN ROAD Millaa Millaa – EastEvelyn Open with care Debris on road
Reviewed every few hours
TUMOULIN ROAD In. Kennedy Highwayto Ravenshoe Open with care. Fallen trees / debris on road
Reviewed every few hours
Mareeba to Dimbulah
to Chillagoe Open with care Reviewed daily
Chillagoe to Wrotham
Park Closed due to impassable black soil sections
Rain activity has created impassable black soil
sections
CLOSED by QPS in their X
Roads System Reviewed daily
BURKE
DEVELOPMENTAL
ROAD
Wrotham Park to
Dunbar Closed due to impassable black soil sections Rain activity has created impassable black soilsections
CLOSED by QPS in their X
Roads System Reviewed daily
Kennedy Highway to
Georgetown Open with care Reviewed daily
Georgetown to
Croydon Open with care.GULF DEVELOPMENTAL
ROAD
Croydon to Normanton CLOSED.  Water over road at Creen Creek.
Water over road at Creen Creek.
Damage to bitumen seal at Little River (Chainage
50).  Signage and reduced speed limit in place.
Temporary repairs being undertaken.
Reviewed daily
Dalrymple Shire
Boundary to The Lynd Open Reviewed daily
The Lynd to
Einasleigh Open Reviewed daily
GREGORY
DEVELOPMENTAL
ROAD
Einasleigh to Gulf
Dev. Road Open to 4WD and high clearance vehicles only. Reviewed daily
3 ways to The Lynd Open with care Reviewed daily
KENNEDY
DEVELOPMENTAL
ROAD The Lynd -
Hughenden Open with 25 tonne load limit.  Recommended 4WD only
Culvert repairs 42km south of the Oasis have been
completed.  Rock has been placed in the damaged
section between ch. 30.1 and 36.8.  Repairs
continuing on damaged section
25 TONNE LOAD LIMIT as of
3 PM TUE 07/03/06 Reviewed daily
FORSAYTH ROAD Forsayth to GulfDevelopment Road Open with care.  Proceed with caution
Rain activity has created slippery and boggy
sections and has damaged sections of road. Reviewed daily
Additional Information: Limited warning signs in place.  Road signs damaged or missing.  Care required. Recent heavy rains and daily storm events are creating stream rises on a daily basis.  Motorists are advised to check locally for
stream heights and avoid non-essential travel.
Prepared by:  Mike Ringer    Senior Engineer (Traffic Operations) Authorised by:  __________________________________________________________ for (District Director)
The following plans have been reproduced with permission from the Cairns City Council and
have been extracted from the “Cairns Plan
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Appendix F – Landslide Data
Source: Australian Government; Geoscience Australia website
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FREIGHT TRANSPORT FOLLOWING AN EXTREME RAINFALL EVENT 2/11/2006
You are searching the Geoscience Australia landslide database with the following criteria:
Date: From 01/01/1842 To 13/10/2006 (dd/mm/yyyy)
Latitude: Between -16.4270 and -17.5294
Longitude: Between 145.5215 and 146.0101
Query Time: Fri Oct 13 19:49:12 EST 2006
153 rows selected.
YEAR MONTH LOCATION CLASS
1997 3 Holloways Beach. Cairns. Queensland debris fall
1911 2 Aloomba side of Mulgrave River. south of Cairns. Queensland insufficient information
1997 3 1 km south of Bessie Point. Yarrabah Road. Cairns. Queensland debris fall
1997 3 Bessie Point. just south of Giangurra. Yarrabah Road. Cairns. Queensland rock fall
1997 3 Escarpment on the west side of Whitfield. Cairns. Queensland insufficient information
1997 3 South side of Stoney Creek Road. opposite Douglas Track. Rainforest Estate. Kamerunga. Cairns. Queensland debris fall
1997 3 South side of Stoney Creek Road. 400 m east of Jagera Circuit. Rainforest Estate. Kamerunga. Cairns. Queenslandrock fall
1997 3 Comet Street - Granadilla Drive. Bayview Heights - Earlville. Cairns. Queensland insufficient information
1997 3 Granadilla Drive. Earlville. Cairns. Queensland rock fall
1997 3 Below reservoir. south side of Reservoir Road. Cairns. Queensland debris slide
1997 unknown Lake Morris Road. Cairns. Queensland debris slide
1997 unknown South side of Red Bluff. Cairns. Queensland insufficient information
1997 unknown Cairns-Kuranda railway. Freshwater Valley. Cairns. Queensland insufficient information
1997 unknown Barron Falls Railway Station. Cairns. Queensland insufficient information
1997 unknown Barron Gorge. Cairns. Queensland insufficient information
1997 unknown Hillslope east of Brinsmead. Cairns. Queensland insufficient information
1997 unknown Near Whites Gap. Brinsmead-Kamerunga Road. Cairns. Queensland debris slide
1995 10 Kuranda Range. Cairns. Queensland insufficient information
1990 unknown Earlville. Cairns. Queensland insufficient information
1990 unknown Mooroobool. Cairns. Queensland insufficient information
1990 unknown Kamerunga. Cairns. Queensland insufficient information
1990 unknown Mooroobool. Cairns. Queensland insufficient information
1990 12 Comet Street - Granadilla Drive. Bayview Heights - Earlville. Cairns. Queensland insufficient information
1990 unknown NW side of Granadilla Drive. Earlville. Cairns. Queensland insufficient information
1988 unknown Bayview Heights. Cairns. Queensland insufficient information
1984 unknown No. 3 crossing. Freshwater Creek. south of Redlynch. Cairns. Queensland debris flow
1980 unknown Smithfield Heights. Cairns. Queensland debris flow
1979 unknown Whitfield. Cairns. Queensland debris flow
1979 unknown Near reservoir tanks. south side of Brinsmead-Kamerunga Road. Cairns. Queensland insufficient information
1979 unknown Lake Morris Road behind Earlville - Bayview Heights. Cairns. Queensland insufficient information
FREIGHT TRANSPORT FOLLOWING AN EXTREME RAINFALL EVENT 2/11/2006
You are searching the Geoscience Australia landslide database with the following criteria:
Date: From 01/01/1842 To 13/10/2006 (dd/mm/yyyy)
Latitude: Between -16.4270 and -17.5294
Longitude: Between 145.5215 and 146.0101
Query Time: Fri Oct 13 19:49:12 EST 2006
153 rows selected.
YEAR MONTH LOCATION CLASS
1970 3 Whitfield - Edge Hill. Cairns. Queensland debris flow
1939 unknown Redlynch Intake Road.  near last crossing on Freshwater Creek. south of Redlynch. Cairns. Queensland insufficient information
1927 2 Freshwater Creek. about 1 km WSW Brinsmead. Cairns. Queensland debris flow
1927 2 Chirio Drive. south of Redlynch. Cairns. Queensland debris flow
1927 2 Upper Freshwater Creek. east of Jigol Peak. south of Redlynch. Cairns. Queensland debris flow
1912 unknown Cairns-Kuranda railway. Queensland insufficient information
1911 3 Cairns-Kuranda railway. between No. 15 tunnel and Surprise Creek insufficient information
1911 3 Cairns-Kuranda railway at 17 miles 50 chains. Queensland insufficient information
1911 3 Cairns-Kuranda railway at 14.25 miles. Queensland insufficient information
1911 1 Cairns-Kuranda railway. Queensland insufficient information
1897 unknown Cairns-Kuranda railway. Queensland rock fall
1894 4 Cairns-Kuranda railway. Queensland insufficient information
1891 unknown Cairns-Kuranda railway. Queensland insufficient information
1911 3 Cairns-Kuranda railway. on the Kuranda side of No. 15 tunnel. Queensland insufficient information
1911 3 Cairns-Kuranda railway near No. 6 tunnel. Queensland insufficient information
1911 3 Horseshoe Bend. Cairns-Kuranda railway. south of Redlynch. Queensland insufficient information
1911 3 Cairns-Kuranda railway. between No. 11 and No. 12 tunnels. Queensland insufficient information
1932 unknown Barron Falls. Cairns. Queensland rock fall
1911 3 Cairns-Kuranda Railway. from Stoney Creek to the Springs. Queensland insufficient information
1911 3 Cairns-Kuranda railway. No. 10 tunnel. Queensland debris fall
1911 3 Cairns-Kuranda railway. at Mervyn Creek. Queensland insufficient information
1911 3 Cairns-Kuranda railway. near Surprise Creek. Queensland insufficient information
1911 3 Cairns-Kuranda railway. from the Springs to Red Bluff. Queensland insufficient information
1911 3 Cairns-Kuranda railway near Stony Creek bridge and at Surprise Creek. Queensland insufficient information
1911 2 Cairns-Kuranda railway at 17.75 mile near Surprise Creek. Queensland insufficient information
1910 unknown Cairns-Kuranda railway at Surprise Creek. Queensland insufficient information
1896 unknown Springs between No. 14 tunnel and Red Bluff and at No.15 tunnel. Cairns-Kuranda railway. Queensland insufficient information
1997 3 Yarrabah Road. 1.55-1.9 km from Koombal turnoff. Cairns. Queensland insufficient information
1997 3 Yarrabah Road. east side of  Trinity Inlet. 0.3-0.5 km from Koombal turnoff. Cairns. Queensland debris slide
1997 3 Redlynch Intake Road. 3.8 and 4.1 km from No. 1 crossing. Freshwater Creek. Redlynch. Cairns. Qld insufficient information
FREIGHT TRANSPORT FOLLOWING AN EXTREME RAINFALL EVENT 2/11/2006
You are searching the Geoscience Australia landslide database with the following criteria:
Date: From 01/01/1842 To 13/10/2006 (dd/mm/yyyy)
Latitude: Between -16.4270 and -17.5294
Longitude: Between 145.5215 and 146.0101
Query Time: Fri Oct 13 19:49:12 EST 2006
153 rows selected.
YEAR MONTH LOCATION CLASS
1997 3 Valley of NW side of Walshs Pyramid. Gordonvale. Qld insufficient information
1997 3 Redlynch Intake Road 0.8. 0.9 and 1.7 km from No.1 Crossing. Freshwater Valley. Cairns. Queensland insufficient information
1997 3 Barron Gorge Rd. 0.55 and 0.2 km from power station. Cairns. Queensland debris slide
unknown unknown Redlynch. Cairns. Queensland debris flow
2005 1 Park Ridge Estate. Mount Whitfield. Cairns. Queensland rock fall
2000 3 Lake Morris Road. Cairns. Queensland debris slide
2000 2 Brinsmead Road. 0.5-1.0 km from Stratford roundabout. Cairns. Queensland debris slide
2000 2 Barron Gorge Road. Cairns. Queensland debris slide
2000 2 Near top pf Red Bluff on east-facing steep slope. Cairns. Queensland insufficient information
2000 2 Natural slope south of Chirio Drive. Freshwater Valley. Cairns. Queensland insufficient information
2000 2 Brinsmead Road - Reservoir Road. cut on north side. Cairns. Queensland insufficient information
2000 2 Yarrabah Road. near Second Beach. Cairns. Queensland debris fall
2000 2 Yarrabah Road on eastern side of Trinity Inlet near Koombal turnoff. Cairns. Queensland rock fall
2000 2 Western side of Freshwater Valley. Cairns. Queensland insufficient information
2000 2 Redlynch Intake Road. just north of Arthur Lyons Drive. Cairns. Queensland debris slide
2000 2  Southern end of Redlynch Intake Road. 0.7-0.9 km from number 1 crossing. Cairns. Queensland debris slide
2004 1 Lake Morris Road. Cairns. Queensland rock fall
2003 unknown Lake Morris Road. Cairns. Queensland rock fall
2004 2 Jungara. Freshwater Valley. Cairns. Queensland debris flow
2004 3 Hill above Chirio Drive. Jungara. Freshwater Valley. Cairns. Queensland debris flow
2004 3 South side of Reservoir Road. just east of Ramsey Drive. below Tunnel Hill Reservoirs. Cairns. Queensland debris slide
2004 3 Whites Gap. Reservoir Road. Cairns. Queensland debris slide
2004 3 Kuranda Range Road (culvert 53). 5.7 km from Smithfield turnoff. Cairns. Queensland debris slide
2004 3 Kuranda Range Road. 5.7 km from Smithfield turnoff. Cairns. Queensland. debris slump
2004 3 Kuranda Range Road. 3.9 km from the Smithfield turnoff. Cairns. Queensland debris slump
2004 3 Brinsmead Road. almost opposite Cairns Christian College. Brinsmead. Cairns. Queensland debris slide
2004 3 Redlynch Intake Road. Cairns. Queensland debris slide
2004 3 Toogood Road. Bayview Heights. Cairns. Queensland rock fall
2004 3 Toogood Road. Bayview Heights. Cairns. Queensland rock fall
unknown unknown Toogood Road. Bayview Heights. Cairns. Queensland debris slump
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2000 2 Toogood Road. Bayview Heights. Cairns. Queensland rock fall
1997 3 Toogood Road. Bayview Heights. Cairns. Queensland insufficient information
2004 3 Yarrabah Road. just south of Second Beach settlement. east of Cairns. Queensland debris slide
2004 3 Yarrabah Road. at foot of climb over Mt Yarrabah. at Koombal turnoff. east of Cairns. Queensland debris fall
2004 3 Nisbet Range. near Glen Boughton. east of Cairns. Queensland debris flow
2004 3 Barron Gorge Road. Cairns. Queensland debris slide
2004 3 Red Bluff. Cairns. Queensland insufficient information
2004 3 Smithfield. Cairns. Queensland insufficient information
2004 3 Lake Morris Road. Cairns. Queensland debris slide
2004 3 Yarrabah Road. CH 27.2. on northern slopes of Mt Yarrabah. Cairns. Queensland debris slide
2004 3 Captain Cook Highway from Buchan Point to 10 km north of Rex Lookout. north of Cairns. Queensland debris slide
2004 3 Captain Cook Highway. 5.1 km north of Rex Lookout. north of Cairns. Queensland debris flow
2004 3 Captain Cook Highway. 6.8 km north of Rex Lookout. north of Cairns. Queensland debris slide
2004 3 Captain Cook Highway. 3.9 km north of Rex Lookout. between Cairns and Port Douglas. Qld insufficient information
2004 3 Hillview Street. Whitfield. Cairns. Queensland debris slide
2004 3 Gordon Creek. Falcon Street near intersection with Anderson Road. Woree. Cairns. Queensland debris fall
2004 3 Kuranda Range Road. between Cairns and Kuranda. Queensland debris slide
2004 3 Captain Cook Highway. 3.9 km north of Rex Lookout. between Cairns and Port Douglas. Queensland. rock fall
2004 2 Gillies Highway. SW of Gordonvale. Queensland insufficient information
2004 2 Yorkeys Knob. Cairns. Queensland debris slide
2004 1 Gamburra Drive. near Crystal Cascades. Freshwater Valley. Cairns. Qld debris flow
1994 1 Broken Nose. Mt Bartle Frere. Queensland insufficient information
2000 2 Gillies Highway. near Cairns. Queensland insufficient information
2000 2 Lake Morris Road. near Cairns. Qld insufficient information
2000 2 Kuranda Range Road. near Cairns. Qld debris slide
2000 2 Kuranda Range Road. NW of Cairns. Qld insufficient information
2000 2 Gillies Highway. SSW of Cairns. Qld insufficient information
1999 3 Lake Morris Road. Cairns debris slide
1999 3 Lake Morris Road. Cairns debris slump
1999 3 Woree. Cairns earth slump
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1999 3 Earlville. Cairns debris slump
1999 2 Gillies Highway. 7.4 km past turnoff at Gordonvale. Cairns insufficient information
1999 2 Between Cairns & Port Douglas on Captain Cook Hwy. 19 km N of Ellis Beach rock fall
1999 3 Toogood Road. Bayview Heights. Cairns debris slide
1999 3 Kuranda Range Road. 1 km SW of Smithfield. Cairns rock fall
1999 2 Barron Gorge Road. Cairns. Qld debris flow
1999 2 Kuranda Range Road. 2 km W of Smithfield. Qld insufficient information
1999 2 Kuranda Range Road. 1 km NE of Kuranda. Qld debris flow
1999 2 Toogood Road. Bayview Heights. Cairns. Qld rock slide
1900 5 3 km WNW of Walshs Pyramid. Gordonvale. Qld earth fall
1998 2 Edge Hill. Cairns. Qld debris slide
1967 unknown White Rock. Cairns. Queensland insufficient information
1997 3 8.5 km west of Gordonvale. Queensland insufficient information
1997 3 Kuranda Range Road. NE side of Red Bluff. NW of Cairns debris slide
1997 3 Lake Morris Drive. SW of Cairns debris slide
1997 3 Trinity Beach. Cairns debris fall
1954 3 Between Red Bluff and Number 15 tunnel. Cairns Railway debris slump
1934 3 Captain Cook Highway. Slip Cliff Point. 38 km NW of Cairns rock slide
1910 12 Kuranda end of number 10 tunnel on Cairns Railway debris slide
1878 3 Mt Yarrabah & Nisbet Range. about 5 km E of Cairns debris flow
1911 4 Nisbet Range. 5 km E of Cairns debris flow
1951 1 Behind Ellis Beach. approximately 24 km NW of Cairns debris flow
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Timeline - the first four days
Date Time Event
Saturday
18
March
6:00pm The Executive Directive of Queensland’s
Counter Disaster and Rescue Service, Frank
Pagano, informs the State Disaster Coordination
Group (SDCG) that there is a possibility of
Tropical Cyclone Larry – then Category Three
(3) - crossing the coast of Queensland on 20/03
Sunday 19
March
9:00am State Disaster Coordination Group (SDCG)
became operational (24hr operations)
12:30pm State Disaster Management Committee holds
Extraordinary Meeting at Mackay Community
Cabinet.
1:45pm SES Members contacted to ensure availability.
4:00pm Teleconference with Counter Disaster and
Rescue Services Regional Directors
4:00pm Premier urges residents to prepare for Cyclone
Larry
4:45pm Premier and Minister for Emergency Services
sign Disaster Declaration (Disaster Management
Act, 2003 Section 69 – Subdivision 2)
The Minister and the Premier may declare a
disaster situation for the State, or part of the
State, if satisfied –
a) a disaster has happened, is happening or is
likely to happen, in the State; and
b) it is necessary for a district disaster
coordinator or a declare disaster officer to
exercise declared disaster powers to prevent or
minimize any of the following –
1. loss of human life
2. illness of injury to humans;
3. property loss of damage;
4. damage to the environment.
9:00pm 4000 sandbags and 30 rolls of rope arrive in
Townsville
Monday 20
March
5:00am Air reconnaissance conducted by ADF of
Innisfail
7:30am Tropical Cyclone Larry crosses coast of
Queensland at Innisfail
8:40am Teleconference – State Disaster Coordination
Group and affected regions
9:00
Approx
Requests placed to Commonwealth through to
military for aerial reconnaissance of coastal
area and cyclone track to assess damage;
delivery of tarpaulins to Cairns from Sydney;
food supplies and transport of tarpaulins to
Innisfail (difficulties experienced due to road
closures and weather)
10:00am Cannon Hill Urban Search And Rescue Team
(USAR), vehicles and equipment deployed to
Innisfail via road
10:30am Australian Government Counter Disaster
Taskforce convene meeting (teleconference)
11:00am
Approx
First of the local SES crews commenced clean
up operation.
11:00am
Approx
Counter Disaster & Rescue Services Staff arrive
& commence duties
12:00pm Logistical arrangements commence to facilitate
multi-agency, multi-response teams to deploy
to Cairns (ongoing)
12:30pm Advice received debris cleared from area in
showgrounds
1:00pm 2000 in-flight meals provided by Qantas arrived
in Cairns – arrived in Innisfail 21/03 – 1300hrs
4:00pm Deputy Executive Director, CDRS deployed to
Cairns to head up Coordination Centre in Cairns
4:20pm Premier arrives in Innisfail to inspect damage
6:00pm First bottled water supplies (180 x 15 litre
water bottles) delivered to Innisfail
Tuesday 21
March
5:30am 16,000 ration packs (48,000 meals)
Delivery of additional food stores (purchased in
Townsville)
70 x tarpaulins
Primary care facility
Engineer support group
3rd brigade (Australian Defence Force)
Townsville
UNIMOGS
Morning First non local SES Crew arrived in Innisfail
8:00am Premier convenes meeting with Minister for
Emergency Services, Innisfail Mayor and
Emergency Services organisations
8:00am 4 x Blackhawkes deployed to Babinda with
medical teams, food and water
9:00am 100,000 water bottles delivered to Innisfail
9:00am
Approx
Requests placed to Commonwealth aerial
reconnaissance of coastal area and cyclone
track to assess damage; delivery of tarpaulins
to Cairns from Sydney; food supplies and
transport of tarpaulins to Innisfail (difficulties
experienced due to road closures and weather)
12:00pm Field kitchen established – Australian Defence
Force
2:40pm 300 x large tarpaulins, 118 rolls of rope, 12
roles of sheeting and 6 x 5KBA generators
arrive at Innisfail from DES warehouse
4:00pm 1000 tarpaulins arrive at Innisfail from
Townsville
6:00pm Minister for Emergency Services activated
Commonwealth/State Natural Disaster Relief
Arrangements
7:00pm 54 x hand-held radios arrive at Innisfail
9:30pm l 500 stretcher beds arrive at Innisfail –
331 sleeping bags supplied
l 1 x shower unit and water purification
trailer delivered and activated at Innisfail
l 18 x portaloos delivered at activated at
Innisfail
l 4 x end-loaders and operators arrive at
Innisfail
l 9 x tipper trucks and operators arrive at
Innisfail
l 3 x refrigerated containers arrive at
Innisfail
l 11 x dialysis patients evacuated from
Innisfail hospital to Cairns
l 5 x 200 kg bottles of gas arrive at
Innisfail
Wednesday
22 March
Morning ADF establish refueling capacity for aircraft
(helicopter, Innisfail)
9:00am 1 x support vehicle; 8 x appliances; 2 x staff
vehicles; 26 x volunteers deployed to Tully from
Townsville
9:30am 54 SES volunteers + 1 x team leader deployed
from Kedron to Cairns
10:00am 300 x large tarpaulins arrived at Innisfail via
chartered aircraft (from Cooloongatta)
11:00am 7 x pallets of in-flight meals supplied to Innisfail
Qantas Australia
11:45am Prime Minister & Premier visit Babinda, Innisfail
& Mirwinni and announce $100 Million
assistance package
4:00pm Premier visits townships of Milla Milla, Tarzali,
Malanda, Yungabarra and Atherton
5:30pm 2 milking machines arrived in Cairns for
deployment to Mareeba
10:00pm Additional supplies arrived at Cairns Airport for
distribution to Innisfail (some still in transit)
l chainsaws, pole saws and associated
Personal Protective Equipment
l Fibreglass ladders
l Generators
l Communications equipment
l Tarpaulins
l Medical supplies (including oxygen
cylinders)
l Shower units
l 20,000 litres of bottled water
Thursday
23
March
9:00am State Disaster Coordination Group (SDCG)
Meeting
Morning Reconnaissance teams to Malanda and Milla
Milla
35 chainsaws and associated PPE in transit to
Cairns – ETA 1155hrs
70,000 litres of bottled water in transit from
Cairns to Innisfail
A total of 206 QFRS staff have been deployed to
Cairns as at 23/3/06, not counting local
responses and resources
Approximately 31 CDRS personnel are deployed
to the affected region
36 Queensland Ambulance Service personnel
are deployed to the affected region
Total 326 SES volunteers activated in the FNR
Queensland Rescue helicopters have completed
10 x medical tasks and a number of
© The State of Queensland (Department of the Premier and Cabinet) 2005.
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October Back to top
l Weatherproofing of homes in the Cyclone Larry region
24/10/2006
l Operation Recovery Update October 21-22 2006 (Issue number 27)
21/10/2006
l Operation Recovery Update October 14-20 2006 (Issue number 26)
14/10/2006
l Operation Recovery Update October 7-13 2006 (Issue number 25)
7/10/2006
l Cyclone Larry Acknowledgement Functions
6/10/2006
l Operation Recovery Update September 30- October 6 2006 (Issue number 24)
3/10/2006
September Back to top
l Operation Recovery Update September 23-29 2006 (Issue number 23)
21/9/2006
l Operation Recovery Update September 16-22 2006 (Issue number 22)
15/9/2006
l Operation Recovery Update September 9-15 2006 (Issue number 21)
9/9/2006
l Operation Recovery Update September 2-8 2006 (Issue number 20)
4/9/2006
Search
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August Back to top
l Operation Recovery Update August 26 - September 1 2006 (Issue number 19)
26/8/2006
l Operation Recovery Update August 19-25 2006 (Issue number 18)
18/8/2006
l Operation Recovery Update August 12-18 2006 (Issue number 17)
11/8/2006
l Rural Residential Properties
7/8/2006
July Back to top
l Operation Recovery Update July 29 - August 4 2006 (Issue number 16)
27/7/2006
l Operation Recovery Update July 22 - 28 2006 (Issue number 15)
20/7/2006
l Operation Recovery Update July 15 - 21 2006 (Issue number 14)
13/7/2006
l Operation Recovery Update July 8 - 14 2006 (Issue number 13)
6/7/2006
l Operation Recovery Update July 1 - 6 2006 (Issue number 12)
1/7/2006
June Back to top
l Operation Recovery Update June 24 - 30 2006 (Issue number 11)
23/6/2006
l Operation Recovery Update June 17 - 23 2006 (Issue number 10)
15/6/2006
l Operation Recovery Update June 10 - 16 2006 (Issue number 9)
8/6/2006
l NEW COMMUNITY MEETING FACILITY FOR BABINDA
1/6/2006
l Operation Recovery Update June 3 - 9 2006 (Issue number 8)
1/6/2006
May Back to top
l Operation Recovery Update 27 May - 2 June 2006 (Issue number 7)
25/5/2006
l Operation Recovery Update 20-26 May 2006 (Issue number 6)
17/5/2006
l Operation Recovery Update 13-19 May 2006 (Issue number 5)
10/5/2006
l Operation Recovery Update 6-13 May 2006 (Issue number 4)
3/5/2006
l BUSINESS HOTLINE OPENS FOR CYCLONE LARRY VICTIMS
3/5/2006
April Back to top
l MEDIA ALERT - Magazine launch
28/4/2006
l MEDIA ALERT - Free concert
27/4/2006
l OPERATION RECOVERY INDUSTRY ACTION GROUP MEETS
27/4/2006
l Operation Recovery Update 29 April - 5 May 2006 (Issue number 3)
27/4/2006
l Media Alert - General Peter Cosgrove Anzac Day Ceremony attendance
21/4/2006
l Operation Recovery Update 21 - 28 April 2006 (Issue number 2)
21/4/2006
l Cyclone Larry Recovery Update, Thursday 13th April 2006
13/4/2006
l Jobs hotline
13/4/2006
l Free legal advice
13/4/2006
l Unsure of where to seek help?
13/4/2006
l Cyclone Larry Recovery Update, Tuesday 11th April 2006
11/4/2006
l Coping personally
11/4/2006
l Power summary
11/4/2006
l Safety messages
11/4/2006
l Cyclone Larry Recovery Update, Friday 7th April 2006
7/4/2006
l Housing situation
7/4/2006
l Cyclone recovery team mapping crop damage
7/4/2006
l Latest news on power
7/4/2006
l Cyclone Larry Recovery Update, Thursday 6th April 2006
6/4/2006
l Volunteers needed urgently!
6/4/2006
l Ergon - planned power re-connections for today
6/4/2006
l Safety Alert
6/4/2006
l Cyclone Larry Recovery Update, Wednesday 5th April 2006
5/4/2006
l Premier announces $18.56 million jobs package
5/4/2006
l Prime Minister announces wage subsidy
5/4/2006
l Free transport for cyclone affected workers
5/4/2006
l Centrelink packages for farmers and business owners
4/4/2006
l Power reconnections planned for today
4/4/2006
l Report any power “tingles”
4/4/2006
l Free legal advice
4/4/2006
l Help for business
4/4/2006
l Other Centrelink Information
4/4/2006
l Cyclone Larry Appeal funds available soon
4/4/2006
l TAFE offers free courses to help Larry’s victims
4/4/2006
l Free flu vaccine locations
4/4/2006
l Financial assistance
4/4/2006
l Australian Defence Force
4/4/2006
l Johnstone Shire Coordination Centre scaling down
4/4/2006
l Appeal funds to be distributed soon
3/4/2006
l Emergency powers extended
3/4/2006
l Industry Action Group formed
3/4/2006
l Free legal advice available from today
3/4/2006
l Centrelink helping farmers and businesses
3/4/2006
l Almost $4.5 million distributed
3/4/2006
l Free flu vaccine locations
3/4/2006
l Health services all systems go
3/4/2006
l Health reminders...
3/4/2006
l Building waste to be collected in Babinda
3/4/2006
l New location for Atherton centre
3/4/2006
l Johnstone Shire update
3/4/2006
l Cardwell Shire update
3/4/2006
l Community Assistance Hotline number
3/4/2006
l Financial assistance
3/4/2006
March Back to top
l Cyclone Larry Recovery Update Friday 31st March 2006
31/3/2006
l Interruption to power supply this Sunday
30/3/2006
l Power connections planned for today
30/3/2006
l Free concert in Innisfail on Saturday
30/3/2006
l Drinking water cleared in Innisfail, South Johnstone and Mourilyan
30/3/2006
l Tully water unsafe to drink until Thursday
30/3/2006
l Ice in Mission Beach
30/3/2006
l Flu vaccinations available
30/3/2006
l Asbestos alert
30/3/2006
l Business assistance
30/3/2006
l Health and Medical Centres reopened
30/3/2006
l Recovery Centres
30/3/2006
l Johnstone Shire Library
30/3/2006
l Waste Collection in Cardwell Shire
30/3/2006
l OPERATION RECOVERY INDUSTRY ACTION GROUP ANNOUNCED
30/3/2006
l Johnstone Shire Council Disaster Information
27/3/2006
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Minutes of Meeting
Freight Transport Following an Extreme Rainfall Event
Subject: Cairns Port Authority
Venue: Telephone Call
Date / Time 07/02/2006
Time: 5.00pm
Participants: Daniel Tierney (DT)
Steve Willis (SW) - Cairns Port Authority, Acting Manager Projects & Planning
No Item Action
1. DT rang SW to introduce himself and explain how and why he was calling.
DT explained that he was doing a dissertation and that he was seeking
details from SW regarding flood studies for the Cairns Airport and the Port
2. SW mentioned that they do have some details however they generally were
not for public knowledge.
DT explained that the work can be done “commercial in confidence”.
SW said this would be OK.
3. SW than gave an overview of the drainage
Airport
· The Airport runway has an immunity level of 1 in 100
· All the buildings at the Airport have an immunity level of 1 in 100
· The taxiway, apron and remainder of the airport had an immunity level
of 1 in 50.  This was achieved by the bunds around the airport that
prevented flood water from the adjacent Barron River from entering the
airport.
· For floods in excess of 1 in 50 years pumps are used to “empty” the
airport following the dropping of the Barron River
Harbour
· The Harbour is now protected by a recently constructed wall that
prevent the “fingers” of the harbour being damaged as was the case
when cyclone Justin ht ion1999.
4. SW said that he would have a look at what details the CPA had and said DT
could come over and take a copy of what he wanted.
A meeting was organised for Friday 10th February 2006 @ 1.00pm.
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Minutes of Meeting
Freight Transport Following an Extreme Rainfall Event
Subject: Tuxworth & Woods
Venue: Telephone Call
Date / Time 18/04/2006
Time: 3.15pm
Participants: Norm Tuxworth (NT) – Tuxworth Trucking Company, Director
Daniel Tierney (DT)
No Item Action
1. DT rang NT to introduce himself and explain how and why he was calling.
DT explained that he was doing a dissertation and that he was seeking
details from NT regarding planning for the movement of freight following an
extreme rainfall event such as a cyclone.
2. NT explained that there are no formal counter disaster plans covering freight,
and that a request from the authorities does not generally arrive until a few
days before the delivery is required.
As an example, NT explained that he received a phone call from the Mayor
this morning requesting freight to be shipped to Normanton.  This would
require:
· Large trucks to drive to the Norman River
· A ferry to ship the freight across the river
· A Series of smaller trucks to drive it to the coast
· Another ferry to ship it into Normaton where it would be unloaded.
NT advised that he (Tuxworth Trucking) organised this, and that this type of
“planning” was the current practice adopted by disaster planning authorities.
3. NT mentioned that he thought there were some current holes/shortfalls in the
counter disaster planning, some of which are listed below:
· Notice may be as short as 24 hours, however, permits often take
days to process
· “politics” often plays a major factor in the movement of freight,
rather than the consideration of why the freight must be moved
o Cyclone Larry provided a good example, different types
of goods (tarps and generators) had to be delivered to
the same place in Innisfail, however, authorities insisted
that they go on different trucks. No explanation given.
s:\usq\2006_semester_02\eng4112_research_project_part_2\final_report\appendix_h_minutes\2006_
04_18_tuxworth.doc
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No Item Action
o Different Engineers allow different trucks on the same
road – personal opinion.
· The whole “planning” process is left up to the individual freight
company and is not a shared responsibility. (This may be a case
of NT being a victim of success - a competent person is loaded
with all the work?)
4. NT explained that he would be happy to help, but that much of the
information was in his head and not formally documented.
DT said he would put some notes together and give it to NT to consider
before organising a time to sit down and discuss plans.
DT
End of Week
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Minutes of Meeting
Freight Transport Following an Extreme Rainfall Event
Subject: Coles Port Douglas – Delicatessen Section
Venue: Phone Call
Date / Time Friday 5th May 2006
Participants: Luke Maloni (LM) – Manager Port Douglas Delicatessen
Daniel Tierney (DT)
No Item Action
1. DT phoned LM and introduced himself by explaining the background to this
project.
DT explained that he was doing a dissertation and that he was seeking
details from LM regarding planning for the movement of freight following an
extreme rainfall event such as a cyclone.
2. LM advised that Coles does not have any formally documented plans for
purchasing stock and obtaining deliveries following such an event.
LM advised that is was normal practice to order in extra stock when warnings
are being broadcast and that goods are also ordered immediately following
an event because stock sells out very quickly when the stores reopen.
DT asked of this was for all events or just cyclones. LM confirmed that this
was only normally done for cyclones.
3. DT asked what they do if they can’t get road deliveries through. LM advised
that road was generally the main form used, however, if necessary Coles
would consider using sea as an alternative transport method.
DT asked if this had ever been done. LM advised that he had not seen this
during his time as manager.
4. DT asked if this was standard practice across all Cole’s stores.   LM said he
was confident there was no such plan, however, he would confirm with the
manager of Coles Earlville and get back to DT.
Second Phone Call
No Item Action
5. LM phoned DT and advised that he had spoken to the manager of Coles
Earlville, and he confirmed that there were no documented plans.
LM also noted that he was the manager of Coles Atherton for 12 months and
he was not aware of any plan for this store either.
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Minutes of Meeting
Freight Transport Following an Extreme Rainfall Event
Subject: White Rock General
Venue: Phone Call
Date / Time Wednesday 12th July 2006
Participants: David Sperling (DS) – Owner and Manager
Daniel Tierney (DT)
No Item Action
1. DT phoned DS and asked if he had time to talk about deliveries to the shop,
particularly after an extreme rainfall event. DS said that was fine but asked
what this was about.
DT explained that he was doing a dissertation and that he was seeking
details from DS regarding planning for the movement of freight following an
extreme rainfall event such as a cyclone.
2. DS advised that he did not have any formal plans for getting in goods
following a cyclone. DS commented that generally he stocks up when
warnings are given, and most times he will purchase extra goods form the
bigger food chains.
DS also commented that he purchase stock from the bigger food chains after
the event to help cope with the rush that always follows. DS noted that
sometimes, it takes longer for his delivers to come through, than do the
deliveries for the bigger chains that purchase more stock.
3. DT asked DS if he had ever considered preparing a plan. DS said he didn’t
have the time or resources (mainly money) to undertake such work.
DS commented that he accepts that it is part of life living in the tropic to be
inconvenienced form time to time.
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Minutes of Meeting
Freight Transport Following an Extreme Rainfall Event
Subject: Mulgrave Mill
Venue: Phone Call
Date / Time Friday 20th August 2006
Participants: Ray McDonald (RM) – General Manager
Daniel Tierney (DT)
No Item Action
1. DT contacted RM following his discussion with the Mulgrave Cane Growers
Association (CGA) to confirm if the data provided by CGA was accurate.
DT asked about the planning for the movement of cane by road following an
extreme rainfall event. RM reiterated the point made by CGA that cane is
generally harvested following the conclusion of the wet season, so there are
no current documented plans.
RM also re-confirmed that the damage to crops following such an event is
more of a concern for the Mill than the development of plans.
2. DT queried what would the Mulgrave Mill do if a rod bridge was destroyed at
the end of the wet season resulting in the road being closed for 2 to 3 while
repairs are undertaken. RM commented that the Mill had not seriously
considered such a scenario.
RM also commented that because road freight only leaves the Mill and goes
to the depot at Portsmith, he didn’t think it would be much of a problem as it
was extremely unlikely.
3. DT asked if the Mill was intending to develop some plans in the future. RM
said he was not aware of any intention to undertake such work.
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Minutes of Meeting
Freight Transport Following an Extreme Rainfall Event
Subject: Coral Coast Transport
Venue: 17 Glenrowan Street
Date / Time Sunday 10th September 2006
Participants: Sharon Burrage (SB) – Owner and Managing Director
Daniel Tierney (DT)
No Item Action
1. DT commenced the meeting by introducing himself to SB and explaining the
background to this project.
DT explained that he was doing a dissertation and that he was seeking
details from SB regarding planning for the movement of freight following an
extreme rainfall event such as a cyclone.
2. SB explained that the company she works for covers areas not only in North
Queensland, but as far south as New South Wales.
DT queried what types of plans Coral Coast has for the movement of freight
when roads are closed.
SB advised that there are no formal plans and that her company does not
own or maintain any documented counter disaster plans.
3. DT asked how SB handles a situation when a road becomes unpassable.
SB advised that all of the trucks in Coral Coast’s fleet use UHF radios to
communicate with each other. SB advised that truck drivers are constantly
talking to each other, so the news of which roads are open and which are
closed spreads very fast and this how deliveries are managed.
SB commented that generally each case it evaluated on its own merit and
because of the vast are covered it was too difficult to develop a plan.
4. DT asked what do they do when the roads are closed, there are no
alternative routes. SB advised that trucks generally travel back to the next
closest depot and wait for the roads to reopen, although some drivers prefer
to wait on the side of the road.
DT asked what about refrigerated goods. SB advised that food can last for a
short period of time in the back of a truck, but she did not know for how long
exactly.
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Minutes of Meeting
Freight Transport Following an Extreme Rainfall Event
Subject: Road Closures
Venue: Phone Call
Date / Time Tuesday 26th September 2006
Participants: Arthur Yates (AY) – Maintenance Manager, RoadTek - Woree
Daniel Tierney (DT)
No Item Action
1. DT contacted AY to query what records were available covering closures of
the four main roads (Bruce Highway, Gillies Highway, Kuranda Range &
captain Cook Highway) leading into and out of cairns. AY queried why this
information was required.
DT explained that he was doing a dissertation and that he was seeking
details from AY regarding the road closures so he could identify vulnerable
portions of the links.
2. AY provided the following advice
· 100mm of rain in 24 hours will cause landslides on the Kuranda Range
· 200mm of rain in 24 hours will cause landslides on the Gilles Range
· 200m will also cause water to overtop the Bruce Highway.
AY then provide a copy of the “Road Condition Reports for 2006.
3. AY in summarising the  “typical” road closure sequence noted
“The order of road closures is generally as follows, the Bruce Highway is first
to close at either Gordonvale or Tully, the Gillies Highway is next to go
followed closely by the Kuranda Range, then comes the Captain Cook
Highway and finally is the Cairns Western Arterial Road. When the Cairns
Western Arterial Road closes then there is basically no chance for freight to
be moved”.
